








Vor. XXXIV. 


The Monraty Wearser Review is based on data from about 
3500 land stations and many ocean reports from vessels taking 
the international simultaneous observation at Greenwich 
noon. 

Special acknowledgment is made of the data furnished by the 
kindness of cooperative observers, and by Prof. R. F. Stupart, 
Director of the Meteorological Service of the Dominion of 
Canada; Sefior Manuel E. Pastrana, Director of the Central 
Meteorological and Magnetic Observatory of Mexico; Camilo 
A. Gonzales, Director-General of Mexican Telegraphs; Capt 
L. S. Kimball, General Superintendent of the United States 
Life-Saving Service; Commandant Francisco S. Chaves, Direc- 
tor of the Meteorological Service of the Azores, Ponta Del- 
gada, St. Michaels, Azores; W. N. Shaw, Esq., Secretary, 
Meteorological Office, London; H. H. Cousins, Chemist, in 
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charge of the Jamaica Weather Office; Sefior Anastasio Alfaro, 
Director of the National Observatory, San José, Costa Rica; 
Rev. L. Gangoiti, Director of the Meteorological Observatory 
of Belen College, Havana, Cuba. 

As far as practicable the time of the seventy-fifth meridian, 
which is exactly five hours behind Greenwich time, is used in 
the text of the Monrnuty Wearuer Review. 

Barometric pressures, both at land stations and on ocean 
vessels, whether station pressures or sea-level pressures, are 
reduced, or assumed to be reduced, to standard gravity, as 
well as corrected for all instrumental peculiarities, so that they 
express pressure in the standard international system of meas- 
ures, namely, by the height of an equivalent column of mer- 
cury at 32° Fahrenheit, under the standard force, i. e., apparent 
gravity at sea level and latitude 45°. 


SPECIAL ARTICLES, NOTES, AND EXTRAOTS. 


RECORDS OF THE DIFFERENCE OF TEMPERATURE 
BETWEEN MOUNT ROYAL AND McGILL COLLEGE 
OBSERVATORY, AND A METHOD OF LOCAL TEM- 
PERATURE FORECASTING. 


By C. H. MeLeop, Superintendent of the Meteorological Observatory, and H, T. BARNEs, 
Associate Professor of Physics, McGill University. 
Dated Montreal, Canada, December 5, 1906. 

In 1897 the British Association made a grant of £50 toward 
an investigation of the changes of temperature due to differ- 
ences in altitude at Montreal. In the early summer of 1899 
suitable electric recording instruments were installed in the 
McGill College Meteorological Observatory, and a wire con- 
nection was established between the observatory grounds and 
a tower, 47 feet high, placed on the summit of Mount Royal. 
The thermometers were of the ordinary electrical-resistance 
type, of 10 ohms, composed of coils of .006-inch platinum wire 
wound on mica frames. The two thermometers constituted a 
differential pair, and were in consequence carefully adjusted 
to equality. 

The general principle of the Wheatstone’s bridge connec- 
tions for the electrical-resistance thermometer, as designed by 
Professor Callendar, is already well known. The method of 
compensation, which consists in placing in the opposite arm 
of the bridge a loop of wire equal in length and resistance to 
the thermometer leads and stretching over precisely the same 
path, renders the records independent of variations of tem- 
perature in the connections. These may, therefore, be made 
of any length desired. Until these records were obtained no 
test had been made of this compensation system over so great 
a distance, and it was consequently a matter of some interest 
to observe how well the method served. 

The mountain thermometer is placed near the top of 
the tower, and is approximately 800 feet above sea level. 
It is protected by a single screen cage commonly used for 
protecting observatory thermometers. The cage is hung from 
the underside of the topmost platform of the tower and is, 
therefore, protected from the effects of direct radiation. The 
observatory thermometer is placed four feet above the ground 
in the cage used for protecting the standard mercury ther- 
mometer, and is 187 feet above sea level. The difference in 
elevation between the two thermometers is therefore 620 feet, 
and the position of the mountain thermometer is northwest 
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from the observatory. The horizontal distance between the 
stations is 3300 feet, and the actual length of connecting cable 
is 4100 feet. The first connection that was made between the 
mountain top and the observatory was with four ordinary 
electric light wires of No. 14 gage. These were supported on 
glass insulators on poles placed at intervals up the side of the 
mountain. By this means records were obtained of the dif- 
ference in temperature between the high and low levels dur- 
ing fine and dry weather, but in wet weather the insulation 
proved so defective as to render successful operation impos- 
sible. 

It was not until 1903 that a satisfactory cable could be pro- 
cured and placed in position. A special telephone cable con- 
taining eleven paper-covered No. 14 copper wires surrounded 
by a lead cover was hung from a stout wire supported on the 
poles. Four of these wires were used for the thermometer 
circuits, and the remaining wires were used for the anemograph 
and other instruments required on the tower for the meteoro- 
logical work. Two of the four wires were used for the ther- 
mometer connection proper, and the other two for the com- 
pensating loop. Each pair of wires measured 40 ohms re- 
sistance. 

The readings were commenced under the improved condi- 
tions in July of that year, and have extended to the present 
time, with the exception of two unavoidable delays during the 
summers of 1904 and of 1905. These were caused by defective 
repairing of a cut made in the mountain line by some unknown 
person. 

One of the Callendar electric recorders is used to obtain 
permanent traces of the difference in temperature, and it is 
arranged to operate on the 100-volt direct-current lighting 
circuit thru a 16-candle-power lamp. 

The pen marking on the record sheet is drawn to one side 
or the other of the line of equal temperatures, depending on 
whether the mountain thermometer is warmer or colder than 
the one at the observatory. A D’Arsonval galvanometer is 
provided with a light arm about six inches long containing 
two wires which make metallic contact with two wires on the 
circumference of a wheel operated by clockwork. Lither one 
or the other wire of the arm touches the corresponding clock- 
wire, depending on the deflection of the galvanometer. When 
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the bridge balance is upset electrical connection is thus made to 
either of the relays situated to the right and left of a bridge 
wire 12inches long. The relays operate clock mechanisms and 
draw the contact point over the wire to the right or left, de- 
pending on the deflection. 

The contact point is rigidly attached to the pen recording 
on paper attached to a drum driven by clockwork. The move- 
ment of the contact is in such a direction as to reestablish the 
balance in the bridge system. 

A great deal of attention was directed to the tracing of the 
base or zero line when all the connections were in the circuit 
and the thermometers were maintained at equal temperatures. 
This affords the best check of the efficiency of the compensa- 
tion system at different seasons of the year. It was seen that 
the zero line showed small fluctuations on either side, perhaps 
due to small strains in the wires from wind or other causes, 
but recently we have very much improved the insulation of 
the cable, and have to a large measure done away with much 
of the fluctuation. The deviations were of a magnitude repre- 
sented by about a degree Fahrenheit on either side of the 
zero line on the chart, but over the twenty-four hours they 
averaged out. 

When even-ratio coils are attached to the recorder in place 
of the mountain wires, a perfectly straight line is obtained. 
The scale is so arranged that a difference of 1° F. between the 
two thermometers displaces the pen horizontally two small 
divisions, or two-tenths of an inch. Every large division is 
one-half an inch and equals 2.5°. The time scale in the di- 
rection of revolution of the drum is one-half inch per hour. 

It has been arranged that a displacement of the pen to the 
right indicates warmer on the mountain, while to the left in- 
dicates colder conditions. We have arbitrarily called these 
positive and negative differences, respectively, thus indicating 
the way the difference has to be applied to the thermograph 
records of temperature at the observatory to obtain the tem- 
perature on top of the mountain. 


ANALYSIS OF THE RECORDS. 


TABLE 1.—Average monthly differencea in temperature, in degrees F., be- 
tween summit and base of Mount Royal, Montreal. 


Month. 1903-4. 1904-5. 1905-6. 
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A study of the various records which we have obtained 
shows that the temperature at the top of the mountain is nor- 
mally lower than at the observatory. The accompanying table 
shows the average monthly differences which so far have been 
deduced. Each value represents the mean for days of the 
month and in every case the value is negative. The daily 
means were obtained from the trace by averaging the values 
read off at hour intervals. The differences for 1903-4 are con- 
spicuously greater than for the two following years. Whether 
this fact is in any way connected with the severe weather which 
was experienced in Montreal during 1903-4 is a matter yet to 
be settled. It is a striking fact that the average monthly 
means for the temperature at the observatory from July, 1903, 
to December, 1905, with only three exceptions, were all below 
the average for the past thirty years, the departure in two 
cases amounting to as much as 8° F. 

A further significant fact is that smaller differences have 
preceded or accompanied the mild winter and warm summer 
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of 1906, when the observatory temperature for every month 
up to date, except two, has been above the average for the 
past thirty years. January, 1906, was over 8° F. above, while 
the exceptions, May and July, were less than 3° below the 
30-year average. 

An interesting feature of our work is the way the trace 
may be used to predict temperature changes for a short period 
ahead. It appears that our high-level thermometer is always 
affected first by any temperature change, and that the time 
interval may be from five to twenty-four hours in advance of 
the low-level. Thus a warm or cold wave passes over the 
mountain first and subsequently comes down to the lower 
level; the effect is observed on the trace by the traveling of 
the pen to the right or left and its subsequent return to the 
normal difference. 

In general we find: 

(1) Steady normal negative difference (colder on the moun- 
tain) indicates continued temperature conditions at the lower 
station. 

(2) Increasing negative difference indicates that the tem- 
perature conditions will grow colder at the lower level. 

(3) Decreasing negative difference indicates that the tem- 
perature will rise at the observatory. 

(4) A positive difference indicates a rise of temperature at 
the observatory. 

(5) An increasing or decreasing positive difference indicates 
changes similarly to a decreasing or increasing negative dif- 
ference. 

The magnitude of the change at the lower station can 
usually be surmised by observing the magnitude of the change 
in the differential reading. 

A positive wave on the trace has been observed to accom- 
pany a heavy fall of snow, as tho rapid crystallization in the 
upper atmosphere had resulted in a sensible evolution of heat. 
The direction and velocity of the wind affect the results to a 
certain extent. Thus the direction frequently determines the 
approach of colder or warmer weather, and the velocity fixes, 
to some extent, the time interval between the stations, since a 
high wind tends to mix the air currents. 

The accompanying figures, reproduced from a series of 
traces, serve to illustrate our meaning. Figs. 1 and 2 are 
somewhat remarkable from the very large differences indi- 
cated. They were obtained on February 1 and 2, 1904, and 
heralded a considerable temperature depression. The scale is 
indicated in Fahrenheit degrees, positive above and negative 
below the zero line. The horizontal scale is for twenty-four 
hours, beginning with midnight. In fig. 1 the difference 
increases negatively after 3 a. m., dropping rapidly until 9 
a. m., and then remaining fairly constant until 6 p. m., when it 
drops off more rapidly, until between 11 p. m. and 12 midnight 
the difference between the summit and the observatory reached 
as much as 24°. Fig. 2 shows this large difference main- 
tained the next day, with waves of colder air sweeping over 
the summit at intervals. The character of these records was 
that of extremely cold weather. Thus, altho fig. 1 indicated a 
change at 3:30 a. m., showing mountain temperature falling 
from 22° and reaching 18° at 8:45 a. m., the observatory tem- 
perature rose in the same time from 24° to 28°. At this point 
a sudden change in wind took place, indicated by the small 
hump at 9 a. m., and the mountain and observatory tempera- 
tures fell away together, reaching 0° and 10°, respectively, in 
about an hour. From 10 a. m. on they remained relatively the 
same, until at 3 p. m. a great change was indicated. ‘Thus 
the observatory temperature fell to —10° and the next day 
reached —20°. On the summit —45° was recorded. Indica- 
tions of the cold wave extending to the ground in some places 
were afforded by reports that the mercury had frozen in the 
thermometers in certain districts. Such a report was received 
from St. Rose, 20 miles to the north of Montreal. All thru 
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| Fig. 1.—Increasing negative temperature difference, showing rapid fall of temperature at high-level station, February 1, 1904. The trace 
shows the temperature difference in degrees Fahrenheit, the high-level temperature minus the low-level temperature. 
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Fig. 2.— Large, steady negative temperature difference, indicating a continuation of low temperatures, February 2, 1904. 
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Fic. 3.—Increasing positive temperature difference, showing warm wave passing over high-level station, December 17, 1905. 
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Fie. 4.—Decreasing positive temperature difference; warm wave coming duwn to low-level station, December 18, 1905. 
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Fia. 5.—Normal negative temperature difference, December 19, 1905. 


OELEMBER (8/1905 





Fie. 6.—Thermogram at low level, with high-level temperatures plotted from the trace showing differences, December 18, 1905. 
the hour lines indicate the high-level temperatures. ) 
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Fie. 7.—Thermogram at low level, with high-level temperatures plotted, December 19, 1905. 
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Fic. 8.—Temperature difference; warm wave of short duration, December 22, 1905. 
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Fic. ¥.—Temperature difference; succession of warm waves, December 28, 19U5. 
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Fie. 10.—Temperature difference; short period waves imprest on the longer waves by a change of wind direction, December 29, 1905. 


this month very large negative differences were recorded, and 
the severity of the weather may be gathered when it is observed 
that the average temperature at the observatory for the month 
is recorded as being over 8° below the mean for the previous 
thirty years. The average difference between the summit and 
observatory for that month was 11°, which is the largest aver- 
age monthly difference so far obtained. 

The remaining figures give the recorded differences and the 
temperatures at the observatory for part of December, 1905, 
in illustration of our method of temperature forecasting. 

At noon on December 17 (fig. 3) the temperature on the 
mountain became warmer than at the lower station, and so 
continued for ten hours. The temperature at the lower point 
during this time fell slightly until after 7 a. m. on the 18th 
(fig. 6), when the change to warmer weather began, and 
extended thru more than 20°. 

Before 10 a. m. on the 18th (fig. 4), while the temperature 
at the lower station was still increasing (fig. 6) the differential 
record rapidly returned to zero, and then showed a negative 
difference which continued to increase, at first rapidly and then 
slowly, for about sixteen hours. The change to lower tem- 
perature at the observatory took place at about 1:30 a. m. on 
the 19th (fig. 7) and continued thru 15°. The interval here 
noted between the change to a minus difference and the com- 
mencement of cold weather at the lower station amounted to 
sixteen hours. A difference of upwards of 5° was maintained 
between the stations for about twelve hours (fig. 5), indicating 
steady cold at the lower station, after which the difference 
decreased slightly until midnight of the 19th. Shortly after- 
ward the approach of a warm wave was noted by a return to 
zero, and the lower station showed the expected change some 
ten hours later (10a. m. of the 20th). In this case the recorded 
difference only just reached zero, and after four hours fell 


away from it. As was to be expected, the temperature change 
at the lower station was of correspondingly small dimensions. 

After this the record remained at or slightly below the 
normal difference for the month, and no considerable change 
occurred in the air temperature until the 22d at 8 a. m. (fig. 8), 
when the approaching change was heralded by the differential 
thermometer at 3 a. m., or only five hours in advance. Again 
the plus indications were of slight duration and the warm 
period similarly brief. The following two days gave a period 
of steady temperature with a gradual approach to colder 
weather on the evening of the 24th, and no considerable fluc- 
tuation in difference from —5° until midnight on the 24th, 
when for a few hours the record showed a plus value, reach- 
ing +3°, and the air temperature rose to 30° at noon the fol- 
lowing day, the 25th. Similar cases of advanced warning may 
be observed in the following days: A very extensive deviation 
to the plus side continued from 3 p. m. on the 27th to 6 a. m. on 
the 29th (figs. 9 and 10), and was followed by the long period 
of warm weather covering the greater part of the 28th, and the 
29th, 30th, and 31st, and altho a normal minus deviation was 
recorded as early as 10 a. m. on the 29th (fig. 10), colder weather 
did not set in until midnight of the 30th. These results, pre- 
sented in tabulated form to show the interval of warning of 
an approaching change in temperature, are as follows: 


Time at which change was noted Time at which expected change 


n differential record. . “te occurred at lower station. 
_— ; c aor ter . 7 - Interval of 

indication. reser 

1905. Hour. 1905. Hour. 
December 17...... 12 noon..... Warmer. December 18..... {5 = 19 hours. 
December 18...... 10 a.m...... Colder .... December 19..... 1:30 a.m.... 16 hours. 
December 19...... 12 midnight Warmer .. December 20..... 10 a.m..... 10 hours. 
December 22...... 3a. m..... Warmer .. December 22..... 8a.m........ 5 hours, 


December 24......| 12 midnight. Warmer .. December 25..... | 12 noon..... 12 hours, 
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Figs. 6 and 7 show the temperatures obtained from figs. 
4 and 5 plotted on the thermograph records which are ob- 
tained daily at the observatory. This shows at a glance the 
character of the deviations. The mountain temperatures can 
be obtained from the plot which is marked by the dots at the 
hour intervals. Fig. 9 is interesting as showing a series of 
warm waves of about 5-hour period, which is followed by fig. 
10, showing waves of about 1l-hour period, the temperature 
finally settling down to a steady negative difference the fol- 
lowing day. 

Elsewhere we have published a larger number of traces, 
but the examples we give here illustrate what we are obtain- 
ing from our mountain records. It is very much to be desired 
that similar traces should be obtained at other stations for 
comparison. The question of how far the results we have 
obtained are due to any peculiarity of our location has yet to 
be settled. 

Mount Royal is one of the Monteregian hills, of which there 
are several, all of voleanic origin, which rise above a very flat 
country. The nearest of these hills is Mount St. Bruno, 14 
miles to the east, with an elevation of 560 feet. Beloeil Moun- 
tain comes next, about 24 miles from Montreal, but is consid- 
erably higher, about 1400 feet. 

We desire some time to erect a thermometer on the summit 
of one of the higher mountains, such as Beloeil, but lack of 
funds renders this out of the question at the present moment. 

The observations which have been made by Prof. J. E. 
Church, jr.,’ on the summit of Mount Rose, to which our atten- 
tion was directed by Professor Abbe during the past summer, 
seem to indicate similar advance changes. The observations 
are exceedingly difficult to obtain, and the heroic efforts of 
Professor Church to establish the Mount Rose Weather Ob- 
servatory are vividly described in his interesting paper. The 
altitude of Mount Rose is 10,800 feet, vastly greater than the 
altitude of our high-level instrument, but the character of 
the mountain is that of a peak rising by itself, isolated from 
other land masses, similar to our more modest Mount Royal. 
Professor Church has compared the thermograph records 
obtained on the summit with similar records obtained at Reno, 
6268 feet below, and finds advance times of warning for tem- 
perature changes at the lower level. Thus at noon on May l4a 
period of low temperature set in on the mountain top thirty-six 
hours before the first appearance of frost in the adjacent valley. 
The time interval for a depression of temperature on Mount 
Rose to reach the region below at Reno is placed at from 
twenty-four to thirty-six hours. The time interval of warning 
which we have observed is shorter than that noted by Professor 
Church, but this is no doubt due to the very great difference 
in the altitudes of the respective stations. In one case it was 
observed that a gale of 40 miles per hour was met by the 
observer on the mountain top six hours in advance of its 
arrival at Reno. Here the high wind seems to have lessened 
the time of warning for the storm, just as we have found that 
a high wind with cold lessens the interval of the temperature 
fall at the lower station. 

Should the time interval of warning be a question of alti- 
tude, as indicated by a comparison of Professor Church's re- 
sults and our own, it would be of great interest as indicating 
the height at which meteorological changes have their origin. 
Simultaneous observations of temperature at different altitudes 
would thus be most instructive, when obtained on a recording 
apparatus such as ours placed at a low-level station. We 
believe that the complete success of this method of tempera- 
ture forecasting depends on knowing at once the difference of 
temperature between the high and low levels. Thus several 
such arrangements would give at any moment the tempera- 
tures at various altitudes compared with a common level. 


' Trans. Roy. Soc. Can., vol. 10, pp. 71-121 (1904), and vol. 12 (1906). 
* Monthly Weather Review, June, 1906, Vol. XXXIV, p. 255. 
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COLLAPSE OF A HOLLOW LIGHTNING ROD. 

In Nature, London, July 5, 1906, page 230, Prof. J. A. Pollock, 
of the University of Sydney, N. 8S. W., describes a lightning 
stroke passing down a hollow rod used as a lightning con- 
ductor, and crushing it inwards. As the copper was about 
one millimeter thick considerable force would be required to 
do this, but as the diameter of the rod is not given nothing 
more definite can be stated as to the necessary pressure. 

It is well known that a lightning flash involves the sudden 
expansion of the air in the direct line of discharge, thus pro- 
ducing an explosive effect, which is doubtless the origin of 
the thunder. 

The intensity of this effect may be greatly reinforced by 
the sudden conversion into vapor of any masses of water or 
other liquid that may lie in the path. In this way the burst- 
ing asunder of the limbs and bodies of trees and the boring 
of trenches in the ground is explained. 

The collapse of the copper tubular conductor is attributed 
by Professor Pollock to compression produced by the electro- 
dynamic action of the current when the tube was hot and 
plastic. An equally plausible explanation is offered by Dr. 
Irving Langmuir of New York, who has been investigating 
the dissociation of gases and vapors around highly heated 
wires, as set forth in the following letter of August 22. 


In reply to your letter of August 18, I would say that it is not possi- 
ble that the dissociation of water vapor on the surface of a hollow light- 
ning rod could account for pressures sufficient to make the rod collapse. 
At the melting point of copper (1084° C.) the dissociation of water vapor 
under atmospheric pressure is only 0.005 per cent and even at the melt- 
ing point of platinum (1710° C.) it is less than 1 per cent. Under higher 
pressure the dissociation is still less. Furthermore the dissociation, 
even if complete, would increase the pressure only 50 per cent—a small 
amount compared to the pressure due to the heating of the gases around 
the rod. 

I would suggest as an explanation of the phenomenon the practically 
instantaneous (explosive) vaporization of a layer of water on the outside 
surface of the tubular rod. Evena thin film, if converted rapidly enough 
into steam, could produce very great pressure. 

Even without the presence of a film of water the pressure might be 
produced by the explosive expansion of the air near the outer surface of 
the rod. It is probable that the air inside the tube would not be heated 
so rapidly or to such a high temperature as the air outside the tube, 
because the current thru the rod, being oscillatory, would practically be 
confined to the outer layers. 

In a later letter, dated September 18, Doctor Langmuir 
remarks: 

Professor Pollock's explanation is interesting. * I do not know 
whether he made any calculation to see whether the electromagnetic 
forces would be of the order of magnitude required to crush a copper 
tube. The problem interested me, so I endeavored to make such a cal- 
culation. According to Pockel, W. Kohlrausch, and L. Weber the cur- 
rent in a lightning discharge is, on the average, 10,000 amperes, with a 
maximum value of 20,000 amperes. Taking this last figure as the basis 
for the calculation, and assuming the outside diameter of the rod to be 
1 centimeter and the inside diameter 0.8 centimeter, I find that the elec- 
tromagnetic force on the outside of the tube would be equivalent toa 
pressure of 42 pounds per square inch. This would cause compressive 
stresses in the tube of 210 pounds per square inch. This is calculated 
on the assumption that the current flows uniformly thruout the cross 
section of the copper of the tube. If the current is limited to the out- 
side layers, because of its oscillatory character, the pressure would be 
about 14 per cent less. 

A similar calculation, worked out for the case that the outer diameter 
is 0.4 centimeter and the inner diameter 0.2 centimeter, gives for the 
pressure 330 pounds per square inch, and for the stress in the copper 
670 pounds per square inch. With an oscillatory current the pressures 
would be about 35 per cent less than these. 

It hardly seems probable that such small pressures lasting for such a 
very short time as that during which the discharge lasts could produce 
the collapse of the rod. Copper does not become very soft when heated 
below its melting point, so we would not expect it to yield to pressure of 
such small magnitude. * * * 

Of course the data on which the above calculations are based are too 
uncertain, and the results come out too nearly of the order of magni- 
tude necessary for the crushing of the rod, to enable one to prove con- 
clusively that the electromagnetic force is not the cause of the collapse. 
The pressure is proportional to the square of the current, so that a cur- 
rent of 40,000 amperes would produce four times the effects calculated 
above. 
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STUDIES ON THE THERMODYNAMICS OF THE ATMOS- 
PHERE. 
By Prof. Frank H. BiGELow. 
IX.—THE METEOROLOGICAL CONDITIONS ASSOCIATED WITH 
THE COTTAGE CITY WATERSPOUT—Continued. 
MAXIMUM FALLING VELOCITY FOR RAIN IN THE LOWER 
ATMOSPHERE. 

The velocity in meters per second which just sustains a freely 

falling body in the atmosphere has been computed by formula 


37, Table 56: 


THE 


v= 7.5034 | aD Pay’ 

where 7 is the absolute temperature, / the barometric pres- 
sure in centimeters, ) the diameter in centimeters, p,, the 
density of the falling body in grams per cubic centimeter, 
and & the so-called friction factor, ranging from 1.0 to 1.9. 
In view of the many combinations which can occur between 
these terms, an extensive series of tables would be required 
to express the results in final values of w, the velocity in meters 
per second. I have, therefore, in Table 56, separated the 
formula into its three constituent parts, for convenience, 


sana fe 1 

w= 1503/7 YD», and Vi 

The reader should select the values that are appropriate for 
the case in hand and make the necessary multiplications in 
order to find the maximum falling velocity. This may be 
properly illustrated by the example of rain, which will require 
some further modifications, because of the facility with which 
water in the atmosphere can take on different sizes, since 
drops occur ranging in diameter from 0.01 to 7 mm. In 
the case of rain »,,=1.0, and we select /=1.0, tho it will be 
shown that this is correct only for common drops from 
0.20 to 1.50 mm. in diameter. For convenience we take 


n=7.5008, |= 15.0 m. p. 8., Since this is the value prevailing 


in the lower strata of the atmosphere at common temperatures. 
In the Meteorologische Zeitschrift for June, 1904, Prof. P. 
Lenard of Kiel has a valuable article on rain, which will be 
used in this connection as it affords some experimental data 
of importance and is generally in agreement with the results 
of the discussion already described in the preceding pages. 

Table 66, Bigelow’s formula for rain, contains the computa- 
tion for rainfall, where the drops are divided into three classes: 

I. Diameter, D=2r, from 0.01 to 9.20 mm. 

II. Diameter, D=2 rr, from 0.30 to 0.50 mm. 

III. Diameter, D=2 7, from 1.00 to 5.50 mm. 
Since the C. G. S. system of units is employed the values of 
D=2r must be exprest in centimeters, as in the second 
column; the third column contains ./jJ), and the fourth 
w=15,/ p, which is the required velocity in meters per second. 

TABLE 66.— Bigelow’s formula for rain. 


w — 7.503 Ve 


For rain in lower atmosphere, take p,,—= 1.0 for water, and k= 1. 


1 
D Pe k . 


j 


Take 7.503 le = 15.0 m. p. s. approximately. 


I. FOR FINE DROPS, 0.01 to 0.20 mm. 


2a 2 
D= 2) SD w=15 SD Ou 
mem, cm. MM, pre Bs mM, Pp. &. 
0.01 = 0. 001 0. 032 0. 48 0. 0082 
0.02 = 0. 002 0. 045 0. 67 0. 0127 
0.08 = 0.008 0,055 0. 83 0, 020 
0.05 = 0.005 0. 071 1. 07 0. 079 
0.10 = 0,010 0. 100 1.50 0,32 
0.20 = 0.020 0.142 2.13 1, 27 
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If, FOR COMMON DROPS, 0.30 to 0.50 mm. 


D=2 SD w= SYD uta J 
ye 
mm, cm, m, p.&. m. p. 8. 
0.30 = 0.030 0.173 2. 60 2. 73 
0.40 = 0. 040 0,200 3. 00 3.15 
0.50 = 0.050 0. 223 3.35 3,53 
Ill, FOR LARGE DROPS, 1.00 to 5.50 mm. 

D=2r VD w= SD Obsn, 1), k 
mm, om, 
1,00 = 0.100 0. 316 4.74 4.40 0. 98 1,1 
1.50 = 0.150 0.387 5. 81 5. 70 0.94 1,1 
2.00 = 0. 200 0.447 6, 71 5. 90 0.88 1.3 
2.50 == 0. 250 0. 500 7. 50 6. 40 0.85 1.4 
3.00 = 0.300 0. 548 8,22 6.90 0.84 1.4 
3.50 = 0.350 0. 592 8,88 7.40 0. 83 1,5 
4.00 = 0. 400 0. 632 9. 48 7.70 0. 81 1.5 
4.50 = 0. 450 0. 671 10.07 8. 00 0.79 1.6 
5.00 = 0.500 0. 707 10. 61 8.00 0.76 1.8 
5.50 = 0.550 0. 742 11.13 8. 00 0. 72 1.9 


For fine drops, I, w ranges from 0.48 to 2.13. 

For common drops, II, w ranges from 2.60 to 3.35. 

For large drops, III, w ranges from 4.74 to 11.13. 

These results are obtained by applying the same law for all 
drops, from the finest to the largest which occur in the atmos- 
phere. This must, however, be modified for fine drops, I, and 
for large drops, III, in order to conform to the experimental 
observations. When the drops are very fine the viscous 
resistance of the air becomes the prevailing force that holds 
them from falling, and by formula 64, Table 62, the maximum 
falling velocity is permanent for 


9 f 9 . 
“9 P [Pw : gy? 
| f ( pun 1) r= (Py — p). 


_ 9 w\~p 94 


By taking (p,, — ¢) = 1.00 — 0.00129 = 1.00, this becomes 
& aor 

w= 5 , Which is the formula employed by Lenard for 
fine drops. In this g = 981 cm., » = 0.000172, by formula 55, 
Table 62, and ris taken in centimeters. The result in the 
fifth column ranges for fine drops from 0.0032 to 1.27 m. p. s., 
and they are much smaller than those given by the general 
formula. 

In the case of common drops, Lenard uses the formula 


“? =e £ r, where g = 981 cm., p = 0.00129, and 7 = 0.153, a 
7 P 

constant derived by experiment. The results range from 2.73 
to 3.53, and are in close agreement with the general formula, 
where / = 1.0. This shows that the formula for impact re- 
sistance as distinguished from viscous resistance begins to be 
applicable for drops whose diameters are about 0.25mm. The 
fact that / = 1.0 indicates that the common drops do not expe- 
rience any deformation relatively to the passing stream lines, 
the surface tension being strong enough to simply adjust the 
shape of the drop to the curvature required for avoiding any 
resistance due to the shape of the body, except that tangential 
to the surface of the drops. When the drops increase in size 
beyond 0.50 mm. a deformation sets in which it is important 
to describe more fully. 

Professor Lenard’s experiments on large drops, with diame- 
ters 1.00 to 5.50 mm., were conducted by means of a machine 
which produced a vertical current whose velocity could be 
regulated and measured. In the midst of this the water drops 
falling from above were made to float, and their sizes when in 
equilibrium were studied. The resulting velocities for corres- 
ponding diameters are given in column 5 of section ITI, and they 
range from 4.40 to 8.00 m.p.s. It was seldom that larger 
drops than 5.50 mm. survived without breaking up, and the 
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maximum current was 8m. p.s. If we divide this experi- 
mental value of the vertical velocity by the computed velocity 


in column 4, we find the ratios ./ ! in column 6, section ITI. 


We take out the corresponding values of * which are 
placed in the last column of Table 66, where they range 
from 1.1 to 1.9. We may, therefore, render the general for- 
mula for w applicable to raindrops of different sizes by 
taking /=1.0 for common drops, and gradually increasing its 
value for large drops from /=1.1 to /=1.9, as indicated in 
the table. 

In his experiments on the deformation of raindrops in a 
vertical current of air, which could be well observed, Lenard 
found that the first effect of the current on the shape of the 
drop was to flatten it so that the axis parallel to the direction 
of the current was shortened. A further increase of velocity 
produced an increase of surface friction along the meridians 
of the drop, which also set up oscillations, and gradually 
produced vortex ring motion around a circle in the outer 
portion of the drop, lying in a plane perpendicular to the 
motion of the current. This vortex ring then separated 
into a corona of beads, the ring breaking up into smaller 
drops which became individuals, and broke up the large 
drop into fine drops. The fine drops began to increase in 
size by means of two processes, (1) collisions of drops in the 
current, (2) the attraction of drops by means of the electric 
charges which always accompany the aqueous vapor in its 
various stages of ionization. Lenard made counts for the 
number of drops of different sizes occurring in several rains 
and found that the number of fine drops is greatly in excess 
of that forlarge drops. The series of assorted sizes does not 
change regularly from the smallest to the largest, but they 
accumulate in groups, some sizes being entirely wanting, tho 
the number of large drops in any group is not so great as in 
the groups of small diameters. There is a continual inter- 
change in the sizes and numbers in each group because of the 
growth, deformation, and separation of large into small drops. 
It is evident that the true physical values of the surface ten- 
sion in drops can be obtained by computations on such data 
as that found in this manner. In the quiet air of the Tropics 
where the aqueous vapor content is great the drops may some- 
times grow to a diameter of 7.0 or 8.0 mm., tho that is not 
common. The time of oscillation in the process of deforma- 
tion and disintegration is apparently two or three seconds. 
The subject of rain invites to more exact experimental re- 
search than has yet been bestowed upon it. 


THE PROBABLE VERTICAL VELOCITY IN THE CLOUD. 


It is desirable to obtain some idea of the vertical velocity 
within the cloud itself for the purpose of judging of the 
validity of certain theories which have been proposed to ac- 
count for the formation of heavy hailstones. The formula to 
be employed is 


yy 


B 
in the adopted system (M. K. 8.) where B and J B are in meters, 


w? = 574.06 = 4 B, 


as they can be taken in 


, 


tho, since they occur in the ratio 


millimeters; w is the velocity in meters per second. Referring 
to the data for the waterspout in Table 51, we find the quan- 
tities available for the discussion. It is evident that there is 
no difficulty regarding 7’ or #, but that the value to be assigned 
to JB = B,— B is very uncertain. At first I take B, as the 


static pressure in the normal system of gradients as obtained 
from the Barometry Report, and # the pressure computed 
as above from the observed cloud conditions. 
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a-stage. 
(See Table 51. 
The pressure at sea level is . 763.27 
The gradient in the static state is —8.24mm/100m. 
The heightis 10.78 x 100 meters. 
SE EE NY a web oN ee bis Sow es wwe e's 


Summary of data.) 
mm. 


.—588.83 mm. 
B, = pressure at cloud base in static state 674.44 mm. 
The gradient in the convection state is 
— 8.46 mm/100 m. 
The pressure fall for 10.78 x 100 meters is.....—91.20) mm. 
PB = pressure at the cloud base in con- 


vection state (763.27 — 91.20) 672.07 mm. 


(4, — B), = difference of pressure at cloud base =. 2.37 mm. 
7 = temperature (absolute) at base of 
cloud (273 + 9.3) ..... 282.3° 


vertical velocity at the top of the 
I id who Ua kas cede 23.91 m.p.s. 
j-stage. 
The gradient in the static state is —7.11 mm/100m. 
The gradient in the convection state is 
—7.40 mm/100 m. 
The height is 17.28 x 100 meters. 


(B, — B)g = (740—7.11) kK 17.28=0.29 x 17.28= 5.01 mm. 
(B, — B), = (8.46—8.24) kK 10.78=0.22 x 10.78= 2.37 mm. 
(B, — B) = total change in the pressure...... 7.38 mm. 
T = temperature atthe top ofthe 7-stage 273° 
B = pressure at the top of the #-stage 544 mm. 
et Ek aa Vecre ase leks. cco eieeee 46.11 m.p.s. 


It is seen from the preceding computation that we have 
found a vertical velocity of 

w, = 23.91 meters per second at the top of the «-stage, and 

ig = 46.11 meters per second at the top of the ,3-stage. 

ws =small. The velocity is evidently small at the top of 
the cloud. 

There are, however, a number of reasons for thinking that 
these large values of w are erroneous, and must be greatly 
diminished. Since the discussion may be of interest, altho 
no satisfactory decision is reached as the result of it, the fol- 
lowing circumstances should be considered. 

(1) The pressures as computed for the cloud levels have been 
directly compared with the static pressures as determined 
from the gradients derived from the Barometry Report, and 
therefore any error in either of these steps must be allowed for 
in the comparison. It is noted that while there are no obvious 
errors in the work, we are yet dealing with small quantities, 

(B, — B), = 2.37 mm. = 0.093 inch, and 

(B, — B)g = 5.01 mm. = 0.197 inch, 
and that it will require great precision in the meteorological 
data to make these figures perfectly reliable. 

(2) It has been practically assumed that these two types of 
pressure are in action simultaneously on the same plane iithin 
the cloud itself. As a matter of fact the congestive circula- 
tions producing a cumulo-nimbus cloud are very complex, and 
they involve masses of air outside the cloud limit. 

In the case of the Cottage City waterspout the cold air of 
the anticyclone flows over the ocean strata, and immediately 
sets up a series of currents of which the cloud itself is one 
effect. This indicates that the normal static pressure has 
already been disturbed, and, therefore, the vertical current 
begins to move before such wide variations in (B,—#) as 2.37 
or 5.11 mm. can occur. In fact the current tends to fill up 
the pressure difference as soon as it begins to diverge from 
the normal state, and if it were possible to trace this variation 
exactly, or if, conversely, we could accurately measure the 
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velocity at the several points, then the problem could be finally 
resolved. Unfortunately neither of these measurements can 
be made and therefore we are limited to general discussions. 
It is my impression, however, that these facts indicate that 
the pressure difference will seldom be as large as 1 millimeter 
or 0.040 inch, which implies a vertical velocity of only 15 
meters per second. There are reasons for thinking that this is 
the maximum value of the vertical velocity, and that it seldom can 
occur in nature. Probably the vertical velocity is usually some- 
thing like 5 meters per second or even less, in the midst of 
such a cloud, but this is merely an opinion. 

(3) It is very probable that the vertical velocity increases to 
a maximum within the cloud at about the level of the top of 
the #-stage, and that it is small at the top of the cloud, also 
at the sea level except in the midst of the vortex. The appear- 
ance of the cloud, as usually observed, shows that there is a 
rapid vertical growth in the central mass from the base 
upward, and that a sort of boiling with overflow to the sides 
takes place, except as disturbed by penetrating into other 
moving strata. Since several theories of hail formation depend 
upon a very strong vertical current, it has been important to 
point out the fact that the vertical velocity does not probably 
exceed 15 meters per second, and that evidence implies that this 
is generally too high. We will consider briefly the theories 
proposed for the formation of large hailstones, and then make 
such suggestions as seem warranted by the conditions deter- 
mined in this special cloud. 


APPROXIMATE POSITION OF THE ISOTHERMS AND ISOBARS IN THE COTTAGE 
CITY WATERSPOUT CLOUD, 


The practical difficulty of solving this problem lies in the 
fact that the data are wanting with which to compute the 
value of 4 B in the formula, 


uw" = 574.06 r 4B. 
B 


It is important to approach the true value at least approxi- 
mately, if possible, and for that purpose I have made the fol- 
lowing trial computations, shown in Table 67. The data for 
the B, t, R.H. as selected for the three hours, 4 p. m., 1 p. m., 
and 10 a. m., are indicated in English measures, and trans- 
formed into metric measures. The mean temperatures, @, of 
the air column in the a, , 7, ¢ stages are determined as fol- 
lows: Plot the values of ¢t, 58°, 67.5° and 65° on the sea level; 
compute from the gradients of Table 51, summary of data, the 
heights at which 58° and 65° occur over the 1 p. m. and 10 a. m. 
columns, and draw the isotherms; plot the temperature 48.7° 
at the height of the bottom of the j-stage, 32° at bottom and 
top of the ;-stage, and 10.4° at top of the cloud, as indi- 
cated on fig. 39. Then, I have drawn the isothermal slopes 
by judgment, admitting that they may need modification to 
be true to nature, tho there is no criterion now available. The 
temperature was determined at each 500-foot level in the three 
columns, and for the intermediate 250-foot points by taking 
the means of successive pairs of values. This gives 6 pairs in 
the a-stage, 12 in the #-stage, and 13 in the é-stage. The 
mean of the several 2, §, y, ¢ groups gives the values of @ 
for the several stages as shown in Table 67. The values 
of the vapor tension, e, were computed, taking the relative 
humidity, 2. H., given for the a-stage, and 100 per cent in the 
other stages. They may not be exactly correct, but they are 
sufficient for a close barometric reduction by the formula, 
log B= log B, — m + fm + ym, 

the ;m term being negligible in the latitude of Cottage City. 

For the purpose of comparing the resulting pressures for 
the several stages found by the static formula just given and 
those found by the thermodynamic formulas as given in Table 
51, summary of data, we select for 1 p. m. the following 
figures: 
68——2 
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Thermodynamic 


Stages. Static method. method. 
mm. mm. 

Bs (top) 414.56 414.50 
B, 539.02 539.00 
Bg 544.02 544.00 
BR, 672.30 672.00 
B, (bottom) 763.27 763.27 


This shows that these two groups of formulas and the de- 
pendent tables work together in entire harmony, considering 
the very different ways of using the temperature terms, since 
they are involved by means of their diverse functions. The 
resulting isobars for the stages are indicated on fig. 39, as- 
sumed approximate position of the isotherms and isobars. It 
is noted that from the beginning to the end of the disturbance, 
from 10 a. m. to 4 p. m., the isobars in the cloud region change 
by about 1 mm. of mercury. In the immediate neighborhood 
of the waterspout, 1 p. m., there may have been a series of 
abrupt rises and falls of the pressure, such as are usually 
found on the barograph traces in thunderstorms; the extent 
of these I can not determine for this case, but the important 
fact is that the range of 4 B must have been about 1 mm. in 
the cloud, because it is hardly probable that it should have 
exceeded for any short interval the total change between the 
10 a.m. and 4 p.m. extremes. By entering 1 mm. in the for- 
mula, we find 


w = 15.52 meters per second. 


Scale ght|. ; 
f stain Nl) Approximate 
Height. \Slage 


App roximadle 
Lsoihperms. Lsobars. 


wn 





Fic. 39.—Approximate position of isotherms and isobars. 


This agrees with my previous estimate of the vertical veloc- 
ity. It is evident that in the other computation, where the 
mean gradient for the month was used, as derived from the 
Barometry Report, namely, —8.24 for the a-stage and —7.11 
for the #-stage, Table 51, we assumed that the conditions for 
the waterspout were the same as those of the mean of August 
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TABLE 67.— Computation of the isobars at three hours, August 19, 1896. 


4 p. m. 1 p. m. 10 a. m. 


B=30.03 =762.76 mm. 
t=65.0° = 18.33 C. 
R. H.=67% e= 10.49 mm. 
0, =57.0 F. =13.89 C. 
#, =41.7F. = 5.39 C. 
@, =23.9 F. = —4.50 C. 


B=30.05 =763.27 mm. 
t=67.5° = 19.72 C. 
R. H.=64% e= 10.92 mm. 
é, =58.8 F. =14.89 C. 
0, =39.9F. = 4.39 C. 
6; =21.5F. =—5.83 C. 


B=30.10 =764.54 mm. 
t= 58.0° = 14.44 C. 
R. H.=60% e= 7.33 mm. 
6, =51.4F. =10.78 C. 
6, =36.7 F. = 2.61 C. 
0, = 19.5 F. = —6.94 C, 




















(2) H= 1078 = log By= 2.88340 H=1078 log B.=2.88268 H=1078 log B,=2.88239 
6=10.78 m =— .05625 6=14.89 m =— .05546 6=13.89 m =— .05561 
ex 7.33 im =+ 18 e=10.92 im = + 28 e=10.49 im =+ 26 

log B=2.82733 log B=2.82750 log B= 2.82704 
B= 671.94 B= 672.30 B= 671.49 

(8) H= 1728 log B,= 2.82733 H= 1728 log B= 2.82750 H= 1728 log #,=2.82704 
O= 2.61 m = — .09286 d= 4.39 m = — .09226 O@= 5.39 m = — 09193 
t== 7.22 im= + 32 t= 9.44 im = + 38 t=10.17 im = + 39 
e= 7.58 ex 8.80 ex 9.24 

log B =2.73479 log B =2.73562 log B =2.73550 

B= 542.99 B= 544.02 B= 543.88 

(y) H=74 4 B= — 5.00 4 B= — 5.00 4 B= — 5.00 
B= 537.99 | B= 539.02 B= 538.88 

(¢) H = 2062 log B,=2.73077 H= 2062 log B, =2.73161 H=2062 log 2, =2.73149 
O= —6.94 m= — .11477 @=5.83 m = — .11430 | d= —4.50 m= — .11373 
e=4.57 im = + 28 e=4.57 im = + 28 =4.57 im = + 28 





log B= 2.61628 
B= 413.31 


taken day and night. But the waterspout occurred at midday, 
and the gradient was probably nearer the adiabatic rate, —8.46 
for the a-stage and —7.40 for the 3-stage, than was supposed. 
The practical difficulty of successfully treating this part of the 
discussion is a great barrier to concluding the analysis of the 
dynamic conditions as derived from the thermodynamic state 
of the cloud, and additional observational data are much 
needed under similar thunderstorm actions. Finally, I adopt 
as the most probable maximum velocity of the vertical current 


w = 15 meters per second. 
THE BUILDING OF HAIL. 


The literature of the discussion of the many problems con- 
nected with the making of hailstones in the air is very exten- 
sive, but the following references are sufficient to place the 
subject before the reader in its most recent phases: 

Recent Advances in Meteorology, William Ferrel. Appendix 
71, Annual Report of the Chief Signal Officer for 1885, Part 2. 
Pp. 302-315. 

Lehrbuch der Meteorologie, J. Hann. 1901. Pp. 682-699. 

Die Bildung des Hagels, Wilh. Trabert. Meteorol. Zeitschr., 
October, 1899. Pp. 433-447. 


log B=2.61804 





log B=2.61759 


B= 414.56 B= 414.99 


Beitrage zur Hageltheorie, P. Schreiber. Meteorol. Zeitschr., 
February, 1901. Pp. 58-70. 

Hailstones, F. W. Very. Transactions of the Academy of 
Science and Art, Pittsburg; lecture January 5, 1904. 

Doctor Trabert’s paper contains many references to other 
papers on hail. 

The physical structure of hailstones is about as follows: 

1. Central nucleus of opaque snow or snowy ice, consisting of 
snowflakes and ice crystals mixed with air bubbles from 0.1 to 
0.5 inch in diameter. 

2. Layer of clear ice, or pellucid material containing incisted 
air cells and liquid in radiating inclosures. It is 0.1 to 0.2 
inch thick and terminates in a sharply defined spherical 
boundary, or else in a more irregular boundary to which 
adhere mammillary masses of soft snow, which may be 0.1 
inch in thickness. The clear layer itself is built up of a col- 
lection of many small drops, which are instantly stiffened, as 
in undercooled water, which is 5° to 10° below the freezing 
temperature, when water falls below zero without freezing 
and then sets with a shock. The ice crystals are mixed in a 
motley array. 

3. A series of opaque and clear layers succeed each other, as 
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many as fourteen having been counted, the last layer usually 
being opaque and adhering to a very thin layer of clear ice. 

The diameters of hailstones vary from 0.5 inch to 4 inches; 
a frequent size is 1 inch to 2inches. The shapes of hailstones 
may be divided into two classes: (1) Those which have a thick 
base and pointed top, such as conical with a flat base, pyramidal 
with a round base, pear shape with a concave base, and mush- 
room shape with the table downward. In these the accretions 
are chiefly on the lower side of the body, as if gained in falling 
thru layers of snow and water drops to the ground. (2) Those 
which are regularly disposed about a center, as if they grew 
regularly from all sides, and are spherical, ellipsoidal, lens- 
form and hemispherical, the ellipsoidal being most common. 
The stones frequently indicate some effects as from a rotary 
motion about an axis, so that they grow in a certain plane 
more readily than in other places. The clear ice forms chiefly 
on the large plane like a tooth-shaped disk, the forms being 
many and irregular, depending on the accumulation of hex- 
agonal ice crystals. 

The order of construction from the center outward, if there 
were no repetition of the layers, would probably be: 

1. Center = snow belonging to the 3-stage in the cloud. 

2. Snow and ice mixed = the undercooled crystals of the 
y-stage. 

3. Clear ice = the gradual cooling ice of the /-stage in con- 
tact with a cold nucleus. 

If there are repetitions, it follows that these stages are mixrt in 
the internal circulation of the cloud, and that they are brought in 
contact with the nucleus in succession by falling, or by some other 
mechanical process. The undercooling of the ;-stage and 
é-stage must be due to sudden transitions of the stone from 
one layer to another having different temperatures. The 
gradual cooling must be due to the contact of saturated water 
drops in the /-stage with the nucleus which has passed out 
of the 3-stage and the ;-stage into the f-stage. The irregu- 
larities merely record the congested state of the air and a 
mixt condition of the 3-;-f-stages. 

Hailstones are usually of about one kind in the same storm, 
but they change their type from storm to storm. Hail is 
formed at the rear of the rising column of warm air, at the 
place of marked changes in the isotherms, when the barometer 
is beginning to rise rapidly and the wind shifts from the south 
to the northwest. This is the locus of the contact of two counter 
currents of air having very different temperatures, and hail forma- 
tion is one of the results of the rapid progress of the warm and cold 
layers toward thermal equilibrium. The energy difference, which 
marks the departure from the normal equilibrium, does not 
lie in a vertical direction so much as in a horizontal direction. 
There is a rapid rise of warm air with condensation of the 
vapor, as in a thunderstorm, and the lightning usually occurs 
at about the time of hailfall, but it is sometimes earlier and 
at other times later, and not necessarily simultaneous. On 
mountains it is said that there is always lightning with hail 
and in the valleys sometimes lightning with hail. On moun- 
tains there are observed to occur simultaneously lightning, 
undercooled drops, and snow crystals. In falling thru the 
warm a-stage the outer opaque coating of the hailstone 
becomes covered with liquid water and in this condition the 
stone falls to the ground. 


THEORIES OF THE FORMATION OF HAILSTONES. 


There are many theories regarding the mode of formation 
of hailstones, in each of which there is probably an element of 
truth. None of them can be said to be entirely satisfactory, 
and yet it is very likely that nearly all of the assigned natural 
causes and effects generally operate in producing the phenom- 
ena. The two principal facts to be accounted for are, (1) the 
presence of the cold which causes the sudden stiffening of the 
water drop at undercooled temperatures, and (2) the alterna- 
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tion of snow and water materials in the successive layers. In 
the sudden cooling of the water drops there is evolved a con- 
siderable amount of latent heat, and the cold must be present 
to such an extent as to overcome the restraining effect of this 
latent heat, and yet produce cooling as by a shock of the 
molecular material in the water. The theories may be briefly 
summarized as follows: 

1. The oscillation theory.—It is assumed that two cloud layers 
of different temperatures are superposed, and that a hailstone 
oscillates up and down between them under an electrical 
attraction and repulsion, one cloud being charged with nega- 
tive electricity, and the other with positive electricity. This 
theory is now considered unnatural and arbitrary, and it cer- 
tainly is not true, because no electrical forces exist in clouds 
capable of thus moving heavy stones up and down in the 
presence of gravity. 

2. The orbital theory.—Professor Ferrel postulated a verti- 
cal orbit in the cloud, in connection with an internal vortex 
tube having a vertical axis, and supposed that the stones 
past around this thru considerable changes in altitude, and 
thru masses of different structure. Such a flow of air inside 
the cloud is very improbable, and there is no evidence that 
the cloud thus rotates. A modification of this view is found 
in the horizontal roll which very frequently exists on the back 
side of the warm ascending current, at the place of the most 
active mixing with the cold column. It is very likely that 
this does often develop in thunderstorm clouds, and indeed, 
there may be several such rolls on horizontal axes, and their 
action may well produce certain effects upon the construction 
of hailstones of different types; the effects are confined to 
merely differential variations of the typical structures. The 
vertical component can hardly lift the stones, except those of 
the smaller sizes. If the upward current on one side retards 
a freely falling stone, on the other side of the roll it would 
accelerate its fall, and so discharge it from the local action in 
the cloud by this impulse. 

3. The upward current theory.—The sustaining force of astrong 
upward current of air in the midst of the cloud, whereby a 
hailstone is held aloft for a considerable time while it receives 
accretions from the contents of the ascending stream, acting 
especially on the under side, is, doubtless, the most important 
theory to be examined. The growth on the underside of a hail- 
stone can be accounted for either by falling from a consider- 
able height thru the cloud, or by being sustained at a given 
height by an upward flowing current. There are several diffi- 
culties if not objections to this theory, when taken as the single 
cause of the formation. 

(1) The condensation products carried in the vertical current 
do not seem sufficient to produce the largest stones. 


Let W = grams of water in1 cu. meter. 
W 

10° 

A stone of section <7’ falling thru a height dh will gain 
W 


= grams of water in 1 cu. centimeter. 


zr’ .dh grams, which is equal to a volume increase of 


10°" 

. W W 
4-r°.dr. Hence,dr ix 10" dh, and r,—r, = 1000 000 x 
(h, —A,). If the height of fall is 2 kilometers (200,000 cm.), 


and W= 4 grams, at freezing temperatures, then 4r = 0.2 
cm.=2mm. Thisis Trabert’s argument, and he thinks it does 
not fully account for the large stones which are found 
weighing as much as 250 to 1000 grams. This view conceives 
the stones to form in the 3 and ;-stage as ordinarily stratified 
in a quiet cloud, but I think that suitable modification can be 
indicated, which will to some extent avoid the difficulty. 

(2) The stream lines around the stone will doubtless carry 
off some of the particles of water without their touching the 
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stone itself, and this will tend to diminish the quantity that is 
actually deposited, thus strengthening the former objection 
that the total quantity of deposit is insufficient to produce the 
mass of the observed hailstones. 

(3) It is noteasy to account for the concentric layers on the 
upward current theory, or the downward fall theory in a simple 
cloud. 

(4) In seeking to maintain this current theory of accretion, 
Professor Schreiber, it seems to me, has assumed excessive 
heights and improbable velocities in the ascending currents. 
Thus, he makes two assumptions: (a) that the vertical velocity 
increases steadily, at the rate of 3 meters per second per 1000 
meters of altitude, as in the second column of the following 
table; (5) that the vertical velocity increases at the rate of 7.5 
meters per second per 1000 meters, up to 20,000 meters of 
altitude, and then diminishes at the same rate, down to 0 at 
40,000 meters, as in the third column of the following table. 


Schreiber's assumed vertical velocities. 


“en | @ | & 
m, p. &. on 4. 
MN Ge co cvcoseedés 90 5 
20000. . 60 150 
10000, . 30 75 
5000. .. 15 37.5 
4000. 12 30.0 
3000. .. 9 22.5 
2000. . . 6 15.0 
1000. . . 3 7.5 
0 


He makes two other assumptions for trial, (1) that the vertical 
current has no limit in height, and the same velocity and 
density thruout, and (2) that the velocity is the same thruout, 
but that the density diminishes with the height. He dis- 
cusses the sorting velocities which separate the stones of dif- 
ferent diameters, those larger than the critical velocity falling 
to the ground, and those smaller rising in the current and 
growing to larger size in preparation for a fall. It may be 
remarked, generally, that cloud heights above 10,000 meters 
are rarely measured, and that the vertical velocities are a 
maximum within the cloud, probably at the height of the 
y-stage, rather than at the top, somewhat as assumed in his 
fourth trial (p. 62), but by no means at such large values of 
the current. Schreiber asserts that hail forms at the top of 
such lofty clouds as 30,000 meters and in vertical currents of 
100 meters per second, which it seems to me is impossible in 
view of the fact that such clouds do not exist, and that by 
adiabatic laws the ;-stage is seldom higher than 6000 meters 
in the most favorable summer conditions. In this connection 
refer to my discussion of the heights of the several stages, 
Cloud Report, Annual Report Weather Bureau, 1898-1899, 
pages 720-723, and chart 74. There can be little doubt that 
we must confine the formation of hail to the region 3000-7000 
meters above the ground, and usually to the middle height, 
most frequently near the 5000-meter level. It is noted that 
Schreiber assigns a vertical velocity of 15 m. p. s. at the 
5000-meter level, and that this agrees with the maximum ver- 
tical velocity which it seems probable can be developed in an 
ordinary summer cloud. This is not strong enough to sustain 
a hailstone of 1 em. diameter, which is a small specimen, as a 
velocity of 20 m. p. s. is required for that purpose, while 
40 m. p. 8. is required to sustain a large stone 4 cm. in 
diameter. 

4. The electrical attraction theory.—In order to escape from 
such difficulties as those just enumerated in the vertical cur- 
rent theory, Trabert advocates the theory that the sudden 
accumulation of drops on the nucleus at undercooled tem- 
peratures is due to the electrical charging of the nuclei at the 
instant of a lightning flash, the surface charges having the 
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power to attract water drops to the charged surface. The 
drops of a jet of water are thus suddenly drawn together by 
an electrified piece of wax placed near it. The drops fly 
together when changes take place in the electric field sur- 
rounding them. Some observers say that there is no hail 
without the electric phenomena. Each layer of ice is made 
suddenly by electric impulses which follow in succession for 
the several layers. The deposit of a layer brings the under- 
cooled temperature up to the freezing point. The escaping 
heat of the undercooled mass in condensing makes a water 
layer on the outside which changes to ice. There is a con- 
siderable quantity of latent heat evolved in the process of 
water and ice formation. Hail weather and lightning weather 
are alike in kind and different in intensity. Thunderstorms 
are associated with the horizontal roll due to overturning, and 
hailstones with the vertical vortex due to excessive convection 
currents. It has been suggested that the heat of the convec- 
tion process is transformed into electricity and that the required 
cooling is produced in that way, but of this there is little evi- 
dence. The cooling is also referred to sudden expansion in 
the air, but this would produce so great changes in the ba- 
rometer that it would be readily detected. 

This electrical theory ought to play a part in the formation 
of hail at times, but it is hardly demonstrable that hail does 
not fall without lightning, and certainly it is not shown that 
a flash of lightning occurs at the time of the deposit of the 
several stratified layers. A hailstorm often lasts many minutes, 
and during that time there must be, on this theory, such an 
incessant recurrence of lightning to match the numerous lay- 
ers of ice that it would be a very conspicuous event. There 
are many instances known in which the lightning seems to 
have really followed the hail by many seconds, but it should 
evidently precede it, if the time allowance for the fall from 
the cloud to the ground is subtracted from the instant when 
the hail is seen to fall upon the ground. F. W. Very writes: 


Severe hailstorms are almost universally accompanied by thunder 
and lightning, but the electrical display is apt to lag, and even to attain 
its greatest development as the storm advances to its close. 


The rising air carries up the low surface potential on the 
front side of the hail squall, and the descending air brings 
down the high potential of the upper levels, so that there is 
an increase in the difference of potential at the hail level 
which causes horizontal flashes in the cloud, for the zreater 
part. The earth’s negative charge is carried aloft to the hail- 
stones, which are often negatively charged. Snow which forms 
in the high levels is usually positively charged. Reversals of 
the ordinary disposition of the electric potential have been 
noted as the effect of snow, hail, and water inductions brought 
to the surface of the ground. 

5. The stratification theory.—After the foregoing examination 
of the theories that have been heretofore proposed for the ex- 
planation of the growth of hailstones, I proceed to examine 
the subject from a new point of view, which seems to me to 
offer certain advantages over the other theories, and to em- 
body the best pointsof them all. This I call the stratification 
theory. It happens that a hailstorm cloud, which is merely 
an intense form of thunderstorm cloud, really consists of two 
component portions separated from each other by isothermal 
surfaces inclined forward from the vertical. On the front side 
the air is much warmer than on the back side, and along the 
line of separation the contour is strongly stratified by the 
mutual interpenetration from opposite directions of layers 
having different temperatures. 

Fig. 40, “Stratification of the 7 and 3-stages in a thunder- 
storm cloud with hail”, roughly illustrates the idea. Such 
storms begin in consequence of the transportation of cold air 
into a region of warm air, and in many cases the difference of 
temperature amounts to as much as 20° F. The tendency for 
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such masses of air at different temperatures is to mix inti- 
mately and irregularly in order to restore the thermal equili- 
brium as rapidly as possible. The cold air is carried forward 
in the high levels, and like a sheet overflows the warmer lower 
layers, as is indicated by the first formation of clouds of the 
cirrus type, which later change into alto-cumulus and alto- 
stratus types. 











\ 
fiai> \ \ 


Kelling Harl~ ~~. 
.: Rain B 


J70w - 


5 Slage Snow’ 
Eee Ae 





~~~~£ Slage 





Fia. 40.— Stratification of 3- and d-stage in a cloud with hail. 


The body of warm air tends to rise and interpenetrate the 
cold air in a congested circulation including numerous minor 
whirls and small vortices. On the western side of the column 
of rising warm air the tendency to stratification of the warm 
and cold layers in horizontal directions is very pronounced, 
the sheets of different temperatures penetrating strongly at a 
series of intervals in elevation, so that they lie over each other 
on a given vertical in succession which may be repeated many 
times. The boundary between the 4-stage and the 4-stage, or 
the course of the y-stage, is therefore folded upon itself sev- 
eral times in a vertical direction. 

For example we may suppose that the temperatures are 
arranged in some such manner as the following: 


Let 7= + 15°C. and 6 = — 2°C. in the lowest fold; 


let $= + 10°C. and é= — 4°C. in the second fold; 
let 7=+ 5°C. and = —6°C.in the third fold; 
let §=-+ O°C. and = — 8°C. in the fourth fold; é 


The temperatures in the #-stage fall off more rapidly than 
in the 4-stage, and the difference between them diminishes 
with the height. 

The snow nucleus, starting from a great height, meets the 
water carried aloft in the warm strata, is coated with the 
drops, which are chilled by its lower temperature and frozen in 
irregular semicrystaline forms. The vertical current at even 
moderate velocities is able to carry up all the water contents 
in the form of drops, and they are injected as it were sideways 
from a fountain into the higher strata. The snow nucleus is 
theretore simply exposed to a spray of water drops, brought 
from the lower strata where high vapor contents prevail, 
because of the warm air occupying the lower levels before 
they were disturbed by the overflowing anticyclonic cold. 
The cold nucleus, therefore, suddenly condenses a layer of 
clear ice, or ice and snow when mixt by the minor vortices 
and horizontal rolling of the air. The small hailstone then 
falls by gravity thru successive stratifications of the snow and 
rain stages, it grows on the underside by special accumula- 
tions there, and finally reaches the ground, having received 
as many layers as there are distinct horizontal minor stratifi- 
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cations. The undercooling takes place chiefly in the highest 
stratifications, and ice or snow crystals are found deposited in 
the inner layers of the hailstone. The under cooling dimin- 
ishes with the descent so that the outer layers are watery or 
simply opaque. 

There evidently exists a series of small horizontal rolls pro- 
duced by the dynamic action of the interflowing sheets, where 
the mixture of air at different temperatures is facilitated by 
drawing it out into thin ribbons, as in ordinary cyclonic cir- 
culations. The lowest cold stratum flows forward on the 
ground, producing the squall of cold air that precedes the 
rainfall. An examination of the isotherms and isobars on - 
fig. 39 shows that this distribution of the air currents is the 
probable one, allowing for the minor configurations on the 
edges of the mixing masses. The isobars show that at the 
sea level the air flows forward, but in the upper levels it flows 
backward at the time of the hailstorm. The isotherms show 
that there is an excess of upward velocity at the line of separa- 
tion, and also that the flow is backward in the higher levels. 
The production of lightning discharges under these condi- 
tions, especially in the region where the cloud is serrated as 
to temperatures, is evidently to be anticipated, in consequence 
of the rapid changes occurring in the thermal conditions and 
the water contents. The hailstones may therefore be heavily 
charged with positive electricity, or even with negative elec- 
tricity, under these circumstances, and the fallen hailstones 
may exhibit electrical states by no means uniform from storm 
to storm. 

It is desirable that numerous computations be made on the 
data that may be obtained from the surface observations in 
thunderstorms and in hailstorms, with the view of transform- 
ing our inferences regarding the thermal operations going on 
in the midst of such clouds into more definite knowledge. 
The formulas and the tables employed in this paper are satis- 
factory, and it is possible to accomplish much by using only 
our surface observations. It is, however, very important to 
supplement such studies with the actual observations in the 
clouds by balloons and kites. 


CLIMATOLOGICAL REPORTS FROM THE PHILIPPINES. 


The storm warnings, the publications, and other works that 
issue from the Philippine Weather Bureau show what an 
intense intellectual activity can be kept up by white men in a 
climate that is ordinarily supposed to be conducive to slug- 
gishness and degeneracy. We never hear that the officials of 
the Manila Observatory need to leave their station occasionally 
in order to renew their mental and bodily vigor. They have 
been working on at the same rate for forty years past, and the 
great publications that they have lately issued seem to be due 
simply to the fact that more money has been put at their 
disposal for that purpose. The latest volume contains the 
complete record of two, four, or six observations daily of every 
ordinary meteorological element, in the year 1903, at forty-four 
stations, between the latitudes 6° 33’ and 20° 28’ N. and between 
the longitudes 119° 53’ and 126° 32’ E. All but one of these 
stations are near sea level, but that one, Baguio, is at 1456 
meters elevation. Classified by orders we have: I, 7; II, 10; 
III, 20; IV, 7. With two exceptions, the observers seem to 
be Spaniards, and possibly members of the Jesuit order. The 
publications conform almost exactly to the requirements of the 
International Meteorological Committee. At the first and 
second ¢lass stations the hours of observation are 2, 6, and 10 
a.m., 2, 6, and 10 p. m.; at the third and fourth class stations 
the hours are 6 a. m. and 2 p.m. At most stations the maxi- 
mum and minimum temperatures are observed. The barometer 
readings are reduced to sea level, but the reduction to stan- 
dard gravity seems to have been omitted, notwithstanding the 
advice of the International Committee and the general usage 
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of modern climatologists. A uniform standard of time is used, 
namely, that of eight hours east of Greenwich, which is, we 
believe, also the time shown by the time ball at the observatory 
for the use of the shipping. 8a. m. at Washington is simultane- 
ous with 9 p. m. of the same date at Manila. The record fora 
single month, at all 44 stations, occupies about 93 or 94 pages, 
and the twelve months, without an annual summary, make up an 
imposing volume of 1128 pages, from which one may see that 
the pages are not crowded with figures. This suggests the 
remark that considerable extravagance with regard to space 
and pages is shown in nearly all tabular matter that has hitherto 
been published under American auspices. We notice that in 
corresponding publications by European nations twice as much 
material is crowded into a single quarto page without destroy- 
ing, but in fact increasing, the convenience with which one 
uses the data. Still it must be confest that very few na- 
tions have made their original daily records so accessible to 
climatologists as these of the Philippines, and we believe the 
result will be greatly to the advantage of these islands, since 
the superior attractiveness of their climates can now be more 
fully appreciated. 

With this volume we receive also a copy of the Far Eastern 
Review, Vol. II, No. 13, for May, 1906, which is especially de- 
voted to the Moro Province and the island of Mindanao. We 
owe this to the kindness of our former colleague, now Capt. John 
P. Finley, U. S. A., Governor of the District of Zamboanga and 
founder of the Moro Exchange at that place. As many of our 
readers are teachers of geography and climatology and will 
wish to do justice to these distant American possessions, we 
must refer them to this Far Eastern Review for details as to 
the climate and country. Brentano’s (incorp.) is the American 
agency. 


LUNAR RAINBOW AT TAMPA, FLA. 
By J. 8. Hazen, Local Forecaster. Dated October 30, 1906. 


A peculiar and interesting meteorological condition pre- 
vailed over this vicinity during the passage of a West Indian 
storm over the Gulf on October 1, 2, and 3. On October 1, 
from 8:30 to 10:30 p. m., fully eight-tenths of the sky was 
covered by a striated form of cirro-cumulus clouds, making a 
uniform banded appearance which was very striking. The 
appearance was much like the segments of a gigantic orange 
over portions of the sky. The bands were apparently about 
10° in width at the zenith, decreasing somewhat toward the 
horizon, and were well defined and distinct from the interme- 
diate spaces, which were apparently clear of clouds and of 
about the same width. 

About 9 p. m. a brilliant and perfect lunar corona was 
observed, the prismatic colors being especially well defined, 
and running from purple to pale lavender. There was also a 
double row of concentric rings showing prismatic colors, out- 
side the first corona. On the 2d and 3d of October lunar 
rainbows were observed, that on the 2d being especially bril- 
liant and an object of much interest to many people in Tampa 
who saw it. A slight thunderstorm past west of the station 
early in the evening, and rapidly moving, massive cumulus 
clouds were drifting across the sky near the western horizon 
during the time the bow was noted. 

The bow was a perfect arch, and showed all prismatic colors 
with remarkable distinctness. It reached at one time high 
above a large mass of cumulus clouds, showing with equal 
distinctness against the back ground of dark cumulus clouds 
and the apparently clear sky above the cloud. Stars could be 
seen thru the bow with brilliancy very little diminished, if 
any. Both phenomena were observed by many in this city. 
It is understood that a lunar rainbow was observed in Pensa- 
cola also about this time. 

The lunar rainbow is such an unusual occurrence that the 
writer would be pleased to have editorial comment pertaining 
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to meteorological conditions necessary for the display of such 
phenomena, and whether or not the passage of a West Indian 
storm would bring about meteorological conditions likely to 
result in such phenomena. 

It occurs to the writer that certain extensive movements of 
the upper air must be necessary to result in such a condition 
as was observed here on the dates mentioned. 





Eprroriat.—On the evening of October 1 the above-mentioned 
storm center was two or three hundred miles northwest of 
Tampa, and whatever the local winds may have been at that place 
the general drift of the atmosphere above it seems to have been 
from the south and east. This upper current was not neces- 
sarily at any great elevation, and below it was the usual layer, a 
few thousand feet in thickness, of relatively quiet air. Under 
these conditions a series of atmospheric waves, each of them 
many miles in length and possibly a mile or two in breadth, is 
usually formed.' The upper portion, or crest, of each billow be- 
comes visible by a little cloudy condensation, while the lower 
portion is formed of relatively clear air. These crests and 
troughs must have extended eastward and westward in this case, 
or perhaps northeastward and southwestward, over Tampa, in 
parallel lines toward the distant horizon, and the observer, 
looking upward, should have seen them by perspective tapering 
toward the two opposite vanishing points, and covering the 
sky with markings analogous to the gores of a gigantic bal- 
loon. The width of each gore, or band, is stated by Mr. Hazen 
to have been about ten degrees at the zenith, and if the clouds 
were five or six thousand feet above him, this would corre- 
spond to about one thousand feet in linear distance.’ If we 
knew the exact height and width of the billows, we could com- 
pute approximately the velocity of the wind at that elevation. 

A corona, or glory, is formed by light shining thru a layer of 
small particles, such as dust, or fog, or crystals (spicule) of 
ice. If the observer had given the diameters of some of the 
rings of color composing the corona, something could have 
been inferred about the size and shape of these particles; but 
the fact that he does not mention the size, nor state whether the 
purple rings were inside or outside of the lavender rings 
makes it difficult to decide whether we have to do with a 
corona or a halo. 

On the 2d and 3d of October lunar rainbows were observed. 
These require the presence of drops of water of appreciable 
size, and are not especially rare, but it is interesting to 
notice that they occurred apparently long after the passage 
of a slight thunderstorm on the 2d, and again quite indepen- 
dently of any rain on the 3d. The drops needed to form the 
lunar rainbows must, therefore, have been thinly scattered thru 
the clear air and may have evaporated in falling to the ground. 

The passage of a West Indian hurricane is believed not to 
be necessary as preliminary to the appearance of such rainbows 
and coronas, and we hope that several of the observers in 
Florida will give us statistical studies of the relations between 
storms and halos, coronas and rainbows, based upon the 
records of their respective stations.—C. A. 


THE ORIGIN OF OUR COLD WAVES. 


It has for a long time been desirable to obtain observa- 
tions and daily maps that would throw light upon the rival 
hypotheses as to the origin and nature, or the mechanics, of 
the areas of high pressure and cold, dry air that descend from 
the northwest, north, and sometimes the northeast upon the 
United States. 

According to one, these are due to upper westerly winds 
blowing over the Rocky Mountains toward areas of low pres- 
sure. The air becomes clear and dry as it descends the eastern 

‘See Helmholtz on ‘‘Atmospheric Motions,’’ translated in ‘‘ Mechanics 


of the Earth’s Atmosphere.”’ 
7 One degree is 1/57.3 part of the radius. 














November, 1906. 


slope, and cools by radiation faster than it warms up by 
compression and insolation. 

According to another, these are horizontal protrusions south- 
ward from the great areas of cold air lying close to the ground 
in Arctic America. It is supposed that only a very thin lower 
layer is drawn southward by the development of areas of low 
pressure in Tropical America, the Gulf States, and the West 
Indies. 

According to a third theory, there is a cold upper anti-trade 
flowing from equatorial regions to the Arctic on a gradient so 
gentle that its clear air cools to the lowest temperatures—so 
low that, when it finally descends in latitudes 50° to 70°, its 
warming by compression does not raise its temperature above 
the —50° or —30° that is observed in our severest cold waves. 

It may well be that all three of these views must be com- 
bined together in order to explain the actual processes of 
nature. Doubtless we shall need to obtain more data from 
the upper air by means of kites and balloons, but meanwhile 
Prof. R. F. Stupart has directed attention toward the possi- 
bility of compiling daily weather maps extending northward 
beyond the Arctic Circle as being the first requisite to the 
successful study of the question, and we print as Charts 
IX-XIV of this Review a series of his maps for January 
13-18, 1904, as illustrating what is now possible in this line 
of work. There is no doubt but that steady progress will be 
made in filling up the blank spaces over the great frozen 
region of North America, and that eventually the charts will 
abundantly represent the conditions at the lower level of the 
atmosphere. But the data for upper levels will, we fear, still 
be rather scanty, so that for these we shall necessarily rely 
upon deduction rather than observation. 

Even now, however, we already perceive many analogies 
between these North American maps and those of Europe and 
Asia, so that these combined with similar ocean maps represent 
one simple mechanical circulation. We must learn to study 
the whole Northern Hemisphere, or the whole globe, on a 
globular surface instead of on the plane surfaces that are 
offered by our various misleading styles of cartograpbic 
projection.—C. A. 


METEOROLOGY IN AUSTRIA. 


The Imperial Centralanstalt for Meteorology and Geody- 
namics published its first annual volume, or Jahrbuch, for the 
year 1855, and a new series began with 1863. Many of these 
volumes contain not merely elaborate climatological data, but 
additional material, sometimes published as an Anhang, or 
Appendix, and we make the following notes on the appendix 
to the volume for 1904, which was received during August, 
1906. 

MEAN ATMOSPHERIC PRESSURE. 


The distribution of atmospheric pressure over central and 
southern Europe was the subject of an important memoir by 
Hann, published in 1887, in Volume II of Penck’s Geograph- 
ical Memoirs. Therein Hann mentions the difficulty of finding 
the stations at which the more important series of obser- 
vations have been made, owing in part to frequent changes. 
In order to obviate this trouble Margules recommends that 
from time to time, if possible yearly, or at least every five 
years, the recent observations should be combined with the 
older series, thus maintaining a continual revision of the 
annual and monthly averages. He has, therefore, compiled 
the records that have accumulated since the close of Hann’s 
work, viz, for nineteen years, 1886-1904, inclusive. In order 
that all may be reduced to an absolute standard of pressure 
he states that we must first have a station whose barometer 
has not changed during the whole interval, and in order to 
assure ourselves of this the barometers used at the central 
station must be compared annually with an absolutely correct 
barometer; but this, he says, has never been done in Austria, 
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and we believe we may add that it has not been done else- 
where. There are in fact, so far as we know, but three institu- 
tions in the world, viz, the Central Physical Observatory at 
St. Petersburg, the International Bureau of Weights and 
Measures, at Sévres, near Paris, and the Bureau of Standards 
or Reichsanstalt, at Charlottenberg, near Berlin, that possess 
true normal barometers, so constructed that every imaginable 
source of error can be investigated. The barometric work 
done by meteorological offices thruout the world has not yet 
attained to a precision comparable with that attained in their 
own thermometric observations. Even the most accurate phy- 
sicists investigating the properties of gases seem to be liable 
to assume the accuracy of their barometric work, while push- 
ing the thermometric measurements to the highest refinements. 
The mercurial barometers used by meteorologists need careful 
calibration and frequent comparisons in order to enable us to 
detect the changes going on in their instrumental corrections. 

Margules finds himself forced to assume that during these 
nineteen years the barometer of the Centralanstalt has re- 
mained correct and unchanged to within one-tenth of a milli- 
meter. His first step is then to compare the annual mean 
pressures as observed at Vienna with the means observed at 
other stations near by at nearly the same level, and more 
especially those stations whose differences from Vienna have 
changed but little during the whole period. For instance, 
the station at Judenburg shows a departure from Vienna 
of —0.70 millimeters during the first seven years, —0.79 in 
the next five years, and —0.78 during the third lustrum. The 
greatest departure in the annual means was —0.95 and the 
least —0.63. As there was no system in these variations this 
is called a constant series. The distance between the two 
stations is 165 kilometers, and the annual means are reduced 
to the same elevation, 200 meters above the sea level, before 
comparison. On the other hand an equally important station, 
Kremsmuenster, at a distance of 160 kilometers, showed the 
following differences for the successive lustra, namely, 16.38, 
16.22, 16.08 millimeters, which looks as tho there had been a 
steady change in one or the other barometer. Similar system- 
atic changes are found in other cases. These differences are 
partly explained as dependent upon the distances between the 
stations, and their directions from one another, in connection 
with an occasional abnormal distribution of pressure. Such 
abnormal deviations may have continued, in one case, for three 
consecutive years, when large barometric depressions lay fora 
long time to the south of Vienna. Margules concludes that 
these remarks will interest only the officials of the various 
meteorological institutions. 

The annual volumes contain too many figures, and it is im- 
possible to properly check the computations. Therefore if 
anyone wishes to use these published figures he must spend 
much labor in selecting what is best and most appropriate 
from this excess of material. If this preliminary checking is 
to be done systematically in the central offices it would result 
in diminishing the quantity of printed material. He thinks 
that atmospheric pressure has no direct climatological interest 
and might properly be published to a very limited degree 
only. For those purposes to which monthly means of pres- 
sure do apply it would suffice to have one station in the low 
lands, or one high and one low station in the mountain regions, 
for every circle of one hundred kilometers radius. This is 
very nearly the same as one barometric station to a circle 
whose radius is one degree of a great circle, or to every four 
square degrees, or about two hundred for the area covered 
by the United States. As there are some problems in the 
mechanics of the atmosphere that are peculiar to the orog- 
raphy of the North American Continent, we think that for the 
present at least, until these are solved, it is fortunate that the 
United States is in a position to publish monthly and annual 
means reduced to a uniform standard for all of its 175 baro- 
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metric stations. Eventually, however, we shall undoubtedly 
be able to restrict this publication somewhat and follow out 
Margules: “If for certain special investigations a finer net- 
work of barometric stations is desired they certainly can be 
easily established, and then dissolved at the close of the work ”. 

Hitherto the Weather Bureau has not attempted to forecast 
thunderstorms, hailstorms, and tornadoes, but if ever we should 
do this for special localities, such as our large cities, we should 
certainly need a much closer network of barometric stations 
than at present. 

THUNDERSTORMS, LIGHTNING, AND HAIL. 


The observations of thunderstorms and hail in upper Aus- 
tria, during the year 1904, have been summarized by Prof. R. 
Prohaska. The total number of stations was 426, and the 
number of reports 17,850 thunderstorms, with 1578 additional 
reports of distant lightning or heat lightning. The average 
number of thunderstorms per station was 42.7 for the year 
1904, being the highest since the series of reports began. The 
next highest was 37.9 in 1889; the lowest was 27.0 in 1900 and 
also in 1902. The regular registration of hail began in 1888; 
the average number of hailstorms per station during the four- 
teen years was 2.3; the maximum number was 3.6 for this 
same year, 1904. Hailstorms occur in long narrow streaks; 
out of 46 cases that were examined the length of the streak 
varied between twenty and two hundred kilometers, while the 
average width was from five to fifteen kilometers. The fronts 
of the hailstorms advanced with an average velocity of from 
thirty to forty-five kilometers per hour. Hailstones having 
large diameters occurred as follows: 
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the reader will see that the agriculturists of Austria probably 
suffer more from hail than those of the United States. 

With regard to lightning strokes Prohaska states that an 
unusual number of strokes, viz, 807, were reported in 1904, of 
which 95 related to injuries to persons, 115 to domestic 
animals, 179 to trees, 177 to buildings set on fire by the light- 
ning, 114 to the so-called “cold strokes”, which injure, but do 
not set the buildings on fire, and 127 miscellaneous. 

GENERAL INDEX. 


Doctor Forster, librarian of the Centralanstalt, publishes a 
general register of the contents of the annual Jahrbucher of 
the Centralanstalt for the years 1864-1903. This occupies 
only six pages, but will be continually referred to by those 
who need to use the data contained in these volumes. We 
hope that every other national weather bureau will publish 
similar registers.—C. A. 


MOUNTAIN STATIONS FOR FORECAST WORK. 


The study by Mr. McLeod and Professor Barnes published 
on & previous page is analogous to those made by myself in my 
efforts to utilize the observations made on Mount Washington 
in daily forecast work. That station was maintained for 
seventeen years, and during the latter part of this period at 
my earnest request, since I was frequently able to forecast 
weather changes by means of observations telegraphed daily 
from the summit. Eventually, however, the station was dis- 
continued, as the cost seemed to be not fully compensated by 
the valueofthe work. Professor Hazen condensed the records 
as to temperature and pressure into a series of graphic dia- 


November, 1906 


grams, and copies of these for the months of January, February, 
and March, for the years 1871-1886, were published in the 
Monruty Weatuer Review for July, August, September, and 
October, 1891, with a few words of explanatory text on pages 
171 of the July Review and 250 of the October Review. This 
was done in connection with a long discussion distributed 
thru various meteorological journals on the question whether 
the air temperature in areas of low pressure is higher or lower 
than in areas of high pressure, and the diagrams contributed 
somewhat to modify our ideas on that subject. The lag of the 
temperature changes in the lower strata behind those in the 
upper strata, which had been inferred by me from the early 
years of our work, does not appear so plain when we take the 
whole series into consideration. 

In the Monruty Wearuer Review, October, 1891, page 250, 
Professor Hazen says: 

As has been noted before, the most marked characteristic in the 
temperature curves has been their closeness at base and summit, indi- 
eating, apparently, a general effect not essentially modified by local 
causes. The earlier change at the summit in both cold waves and hot 
waves is remarkable, and does not seem to be due, as has been suggested, 
to the greater rapidity of the upper current which carries the warm or 
cold air from the west more rapidly to the summit than to the base. It 
will be seen that any effect of this kind would be very quickly obliter- 
ated by the motion of the air. Again, while on some accounts warm air 
from the earth's surface might produce such an effect, it would seem 
that cold air could not have this source, but must come from above. 

Professor Hazen’s diagrams give us not the actual temper- 
atures, but the temperatures corrected for average diurnal 
range, and it is very desirable that a renewed study of these 
valuable data be made from Professor Barnes's point of view. 
This and many other studies could be carried out if the obser- 
vations at summit and base were published in full, as has been 
done for Pikes Peak.—C. A. 


WEATHER BUREAU MEN AS EDUCATORS. 


Classes from high schools and academies have visited 
Weather Bureau offices, to study the instruments and equip- 
ment and receive informal instruction, as reported from the 
following offices: 

Columbus, Ohio, November 16, 1906, a class from the South 
High School. 

Mobile, Ala., October 12, and November 21 and 27, 1906, 
classes from Barton Academy. 

Pensacola, Fla., October 19, 1906, scholars from High School 
No. 1. 

Spokane, Wash., November 7, 8, 9, and 13, 1906, the physical 
geography class of the Spokane High School, in sections. 


MONTHLY REVIEW OF THE PROGRESS OF CLIMA- 
TOLOGY THRUOUT THE WORLD. 


C. Firzuven Tacman, U. 8. Weather Bureau. 
METEOROLOGICAL STATIONS IN HAITI. 


The accompanying chart, fig. 1, shows the location of all 
meteorological stations now in operation in Haiti. This chart 
has been corrected, in the manuscript, by Prof. Josef Scherer, 
of the College St. Martial, Port au Prince, whose labors in 
behalf of Haitian meteorology are well known to many readers 
of the Review. All the stations shown on the chart, except 
one, report their observations to Professor Scherer, who pub- 
lishes them regularly in his “Pulletin mensuel de la Station 
Météorologique de Port au Prince, Haiti”. The elaborate obser- 
vations made at the central observatory, Port au Prince, are 
published also in the Jahrbuch of the Centralanstalt fiir Mete- 
orologie, Vienna, and in the Annales du Bureau Central 
Météorologique de France. 

The climate of Port au Prince has been quite fully investi- 
gated by Scherer and Hann, and a large body of normals for 
this station now exists. (See the Anhang to the Vienna Jahr- 
buch for 1893; Meteorologische Zeitschrift, March, 1897, 
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pp. 116-119; and ibid., May, 1906, pp. 220-222.) The other 
stations are of comparatively recent origin; but normal 
monthly values of the rainfall at Port Margot, Gonaives, 
Ganthier, and Pétionville are published in Professor Scherer’s 
monthly bulletin. 
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Fia 1.—Meteorological stations in Haiti. 


As few particulars have hitherto been published concern- 
ing Professor Scherer’s observatory at Port au Prince, which 
has long been regarded as one of the fundamental meteoro- 
logical stations within the Tropics, the following inventory of 
its instrumental equipment is here presented, together with a 
photograph of the station (fig. 2). 














Fic. 2.—Meteorological observatory of the Collége St. Martial, Port au 
Prince, Haiti. 


69——_3 


MONTHLY WEATHER REVIEW. 521 


Instruments in use with which observations are regularly made. 

Atmospheric pressure: Standard barometer for comparison; barometer 
for observation; two Richard barographs. 

Temperature: Maximum and minimum thermometers, properly shel- 
tered; thermometers to record temperature of the ground at 40 em. and 
1000 em. depth; actinometer, white and black bulbs; registering max- 
imum thermometer for direct rays of the sun. 

Humidity: Psychrometer (dry and wet bulb); psychrometer (aspira- 
tion); Richard’s hygrograph. 

Evaporation: Evaporometer (Piche, imbibition); evaporometer (Wild, 
free surface). 

Wind: Recording anemometer, electrically controlled; Wild anemom- 
eter, electrically controlled, registering every ten minutes. 

Sunshine and clouds: Direct observations at stated intervals; nepho- 
scope; sunshine recorder. 

Rainfall: Various rain gages. 

Seismic phenomena: Seismograph; seismometer; microseismograph. 

Tides: Mareograph. 

Astronomical: Meridian circle, transit, etc., for determination of time. 

The station Furey, shown on our chart south of Port au 
Prince, is a mountain resort (altitude 1540 meters or 5053 
feet), at which observations are made only during the summer 
months. These are published in extenso by Professor Scherer. 


In 1905 an “astronomical and meteorological society ” was 
organized in Port au Prince, whose station established in that 
city is independent of the central observatory of the Collége 
St. Martial. This newstation is under the direction of Brother 
F. Constantine, of the Institution of St. Louis de Gonzales, 
which society also has a station at Turgeau, a suburb of Port 
au Prince, and publishes the observations of both its stations 
in a monthly bulletin. 

CLIMATOLOGY OF LIBERIA, 

Exact measurements of meteorological phenomena in Liberia 
have but recently begun.' A good description of the climate 
of this country, by J. Buttikofer, was published in Verhand- 
lungen der Gesellschaft fur Erdkunde zu Berlin, Bd. 17, 1890, 
pp. 60-63, but this dealt only in generalities, containing no 
statistics in numerical form. 

In a paper read before the Royal Geographical Society, and 
published in the Geographical Journal of August, 1905, Sir 
Harry Johnston reported that two English companies, in con- 
junction with the Government of Liberia, were endeavoring to 
accumulate knowledge regarding the productions and climate, 
and had begun to keep records of the rainfall. The same 
paper gave a sketch of the climate, based largely upon the 
author’s personal experience. 

The most extensive account of the climate of Liberia that 
has yet appeared, however, and the first so far as the present 
writer is aware, to include numerical data for definite stations, 
appears in Sir Harry Johnston’s monumental work Liberia, 
recently published (New York: Dodd, Mead, & Co., 1906). 
Chapter 20, of Volume I, is entitled “Climate and Rainfall ”, 
and brings out some interesting facts on these subjects. The 
observations quoted were made in 1904 and 1905, and refer to 
temperature and rainfall. 

Some of the stations record a wide range of temperature 
during the dry months, December, January, and February. 
At Sikombe temperatures of 105° and 56° F: were observed in 
the same month, February, 1905. The former is the highest 
shade temperature hitherto recorded in Liberia. The annual 
rainfall of the coast regions of western Liberia appears to be 
about 150 inches; behind the forest region, on the Mandingo 
plateau, it does not exceed 60 to 70 inches. 

A SKETCH OF THE CLIMATE OF NEBRASKA. 

Prof. George Evert Condra, of the University of Nebraska, 

has recently published a little volume, adapted for use in 


'In 1878(?) two young men visited Washington on their way to Liberia, 
where they expected to teach in some college. They were urged to keep 
meteorological records and did, soon afterwards, while in Edinburgh, 
secure all necessary apparatus, but we never received any reports 
from them.—C. A. 
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schools, entitled “Geography of Nebraska’. Chapter 5 of 
this work isa sketch, in clear and simple language, of the 
average and typical climatic features of the State, with a rain- 
fall chart, and a little photogravure entitled “Typical Snow 
Scene in Nebraska”. The latter is noteworthy; pictures have 
been heretofore little used in climatological literature, tho 
their importance is generally recognized in other branches of 
science. 
RAINFALL OF THE NETHERLANDS. 

A discussion of the rainfall of the Netherlands, by A. J. 
Monné, recently published in instalments in Hemel en Damp- 
kring, has been reprinted as a separate pamphlet.’ In this 
work the author summarizes the results obtained at the sta- 
tions of the Royal Netherlands Meteorological Institute down 
to 1900. The longest records extend back to 1845. Both 
normal and extreme values of the rainfall at the several 
stations are set forth in the tables, and a chart shows the aver- 
age distribution of the annual fall over the kingdom for the 
period 1886-1900. 

RAINFALL OF BELIZE. 

A recent Colonial Report for British Honduras (Annual No. 
455) gives the average rainfall at Belize for the twenty-two 
years 1883-1904 as 80.8 inches. This is slightly higher than 
the 12-year average given in Supan’s “ Verteilung des Nieder- 
schlags”. The greatest annual rainfall is given as 114.12 
inches in 1900; the least, 55.29 inches in 1893. 


RAINFALL OF HERMSBURG, AUSTRIA. 


Hermsburg, which is situated on the south side of the 
Krainer Schneeberg, in Carniola, enjoys the reputation of 
being one of the wettest spots in the North Temperate Zone. 
The only stations in continental Europe having a heavier rain- 
fall lie in the mountains of Montenegro, back of the Bay of 
Cattaro. 

Doctor Hann publishes a rainfall table for Hermsburg in the 
Meteorologische Zeitschrift for October, 1906, from which it 
appears that this station had a mean annual rainfall of 3069 
mm. (120.82 inches) during the nineteen years, 1887-1905. 
The wettest year was 1889, with 4458 mm. (175.52 inches). 


RAINFALL OF GAMBAGA, GOLD COAST COLONY. 


While stations on the Guinea coast, owing to their proxim- 
ity to the equator, have two wet and two dry seasons in the 
year, stations lying a few hundred miles inland from this 
coast have but one wet and one dry season. At Gambaga, in 
the northernmost part of the Gold Coast Colony, (approximate 
latitude 10° 45’ north), the distribution of rainfall in inches, 
thru the year 1904, as published in Colonial Reports—An- 
nual No. 457 (London, 1905,) was as follows: January, 0.00; 
February, 0.00; March, 0.16; April, 1.74; May, 6.65; June, 
3.19; July, 10.01; August, 7.25; September, 7.97; October, 
3.09; November, 0.00; December, 0.00. Total for the year, 
40.06. 


RECENT ADDITIONS TO THE WEATHER BUREAU 
LIBRARY. 


H. H, Kimpatt, Librarian. 


The following titles have been selected from among the books 
recently received, as representing those most likely to be useful 
to Weather Bureau officials in their meteorological work and 
studies. Most of them can be loaned for a limited time to 
officials and employees who make application for them. 


Athens. Observatoire National. 
Annales. Tome4. Athénes. 1906. 577, [2] pp. f°. 


*Condra, George Evert. Geography of Nebraska. Lincoln, Nebr. : 
University Pub. Co., 1906. 

*Monné, A. J. Neerslag in het Koninkrijk der Nederlanden. ‘s-Gra- 
venhage, 1905. 


Novemser, 1906 


Christie, W[illiam] H[enry] M[ahoney]. 

Temperature of the air as determined from the observations and 
records of the fifteen years, 1891 to 1905, made at the Royal Ob- 
servatory, Greenwich. (Reduction of Greenwich meteorological 
observations, Part 4.) Edinburgh. 1906. 67 pp. f°. 

Cirera, R. 

Notice sur l’'Observatoire et sur quelques observations de l'éclipse 
du 30 Aodit 1905. (Mémoires de l’'Observatoire de l’Ebre. No. 1.) 
Barcelone. 1906. 56 pp. f°. 

Finland. Institut Météorologique Central de la Société des 
Sciences de Finlande. 

Observations météorologiques. 1895-1896. Helsingfors. 1906. 129 

pp. f°. . 
Great Britain. Parliament. 

Statistical tables relating to the British colonies... Pt. 29, 1904. 
London. 1906. [22], 887 pp. f°. 

Hesse. Grossherzogliches Hydrographisches Bureau. 

Deutsches meteorologisches Jahrbuch fiir 1905. Darmstadt. 1906. 
75 pp. f°. 

Holm, Ragna. 

Ueber die abnorm kleine Sonnenstrahlung in den Jahren 1902 und 
1903 ...(Arkiv matem. astro. fys., Upsala. Bd. 2. No.4.) 6 pp. 
8°. [Upsala. 1905.] 

Italy. R. Ufficio Centrale di Meteorologia e Geodinamica. 

Annali. Serie seconda. Vol. 15. Parte 2, 1893. Roma. 1906. 365 
pp. fe. 

Same. Vol. 16. 

Pantanelli, Dante. 

Oseillazioni nella composizione dell’acqua del pozzo di piazza mag- 
giore in Modena. (Pub. R. Osserva. geofis. Modena. No. 18,) 
Modena. 1906. 10 pp. f°. 

Paris. Observatoire Municipal de Montsouris. 
Annales. Tome 5. Année 1904. 3-4 fascicule. Paris. 1904. 8°. 
Same. Tome5. Année 1905. 1-4 fascicule. Paris. 1905. 8°. 
Philippine Weather Bureau. 
Annual report for 1904. Parts land 2. Manila. 1906. 208 pp. 4°. 
Prussia. Kénigliches Preussisches Aeronautisches Observa- 
torium bei Lindenberg. 

Ergebnisse der Arbeiten...1905. 1 Band. Braunschweig. 1966. 

xxix, 144 pp. 14 tables. 
Prussia. Meteorologisches Institut. 

Deutsches meteorologisches Jahrbuch fiir 1905. Heft 1. Berlin. 
1906. 38 pp. f°. 

Royal Geographical Society. 

General index to the first 20 volumes of the Geographical Journal. 
London. 1906. [27], 629 pp. 8°. 

Scharf, Edmund. 
Der Hagel. HalleaS. 1906. vi, 195 pp. 12°. 
Schiick, A. 

Zur Kenntnis der Wirbelsturme. Bahnan. (Westindien, Indischer 
Ozean, Siid-und Nord-Ost Pacific.) (Beitriige zur Meereskunde. 
III Fortsetzung.) Hamburg. 1906. Pp. 49-83. f°. 

Voss, Ernst Ludwig. 

Die Niederschlagsverhiltnisse von Siidamerika. Inaug.-diss . .. Ros- 
tock. Rostock. 1905. 35 pp. f°. 

Wiirttemberg. K. Wiirttembergisches Meteorologisches Zen- 
tralstation. 

Deutsches meteorologisches Jahrbuch fiir 1904. Stuttgart. 1906, 
64 pp. f°. 


Parte 3, 1894. Roma. 1906. 363 pp. f°. 


RECENT PAPERS BEARING ON METEOROLOGY. : 


H. H. Kiwpacu, Librarian. 


The subjoined titles have been selected from the contents 
of the periodicals and serials recently received in the Library 
of the Weather Bureau. The titles selected are of papers or 
other communications bearing on meteorology or cognate 
branches of science. This is not a complete index of the 
meteorological contents of all the journals from which it has 
been compiled; it shows only the articles that appear to the 
compiler likely to be of particular interest in connection with 
the work of the Weather Bureau. Unsigned articles are indi- 
cated by a 
Bulletin of the American Geographical Society. New York. Vol. 88. Nov., 

1906. 
Huntington, Ellsworth. The vale of Kashmir. [Part II.—The 
climate of the past. Pp. 668-682.] 
Bulletin of the Geographic Society of Chicago. Chicago. No.3. 10. 
Cox, Henry J. and Goode, J. Paul. (Ed.) Lantern slide illus- 
trations for the teaching of meteorology. Pp. 1-130. 
Journal of Geography. New York. Vol. 5. Oct., 1906. 
Ward, Robert DeCfourcy]. The characteristics of the zones. 
II.—The temperate zones. Pp. 337-353. 





Novemser, 1906. 


Journal of the Meteorological Society of Japan. Tokio. 25th year. No. 10. 
Oct., 1906. 

Sato, T. Construction of the pressure charts on the high-level 
planes, and their importance to the dynamic meteorology. [Japa- 
nese. | 

Science. New York. New Series. Vol. 24. Dec. 21, 1906. 


Ward, R[obert] DeClourcy]. Lantern slides for teaching me- 
teorology. [Abstract.] P.823. 
Science Abstracts. London. Vol. 9. Nov., 1906. 
S[tewart}, J.J. Time variation of the initial nucleation of wet, 
dust-free air. [Abstract of article by C. Barus.] Pp. 550-551. 
B[orns}, H. Existence of the isothermal zone in the atmosphere 
at the height of 10 to 12 km. [Abstract of article by R. Nimfuhr. ] 
Pp. 551-552. 
Scientific American Supplement. 
Eliot, John. World weather. Pp. 25962-25963. 
School Science and Mathematics. Chicago. Vol. 6. Dec., 1906. 
Woodhull, John F. The per cent of oxygeninair. Pp. 762-768. 
Symons’s Meteorological Magazine. London. Vol. 41. Nov., 1906. 
The climatological atlas of India. Pp. 181-184. 
. The rainfall of Beira. P. 193. 
Annales de la Géographie. Paris. Li année. 15 nov. 1906. 
Le Cointe, Paul. Le climat Amazonien et plus spécialement le 
climat du bas Amazone. Pp. 447-462. 
Annuaire de la Société Météorologique de France. Paris. 54 année. 
1906. 
Moureaux, Th. Comparaison entre la température moyenne des 
minima et maxima diurnes et la moyenne des 24 heures. Pp. 189 
195. 
Baldit, A. 
Zi-ka-wei. 
Maillet, Ed. 
la Seine et de la Loire. 
Bulletin de la Société Belge d Astronomie. 
1906. 
Paulsen, Adam. 
l’‘aurore polaire. 


New York. Vol. 62. Dec. 8, 1906. 


Juillet 


Sur la fréquence des températures 4 Saint-Maur et a 
10 années 1890-1899. Pp. 195-201. 

Sur les pluies des saisons froides dans les bassins de 
Pp. 202-203. 
Brucxelles. 11 année. Sept.-Oct. 
Sur la direction des courants électriques dans 
Pp. 379-380. 


Paulsen, Adam. Théorie nouvelle de l’'aurore polaire. Pp. 381 
394. 
Durand-Gréville, E. Rubans et couloirs de grain. Pp. 398-409. 
Ciel et Terre. Bruxelles. 27 année. 


Rotch, A. Lawrence. Quand Franklin inventa-t-il le paratonnerre? 
(1 nov. 1906.) Pp. 433-437. 
La température dans les mines du Witwaterstrand. 
(1 nov. 1906.) Pp. 455. 
Influence de la vie humaine sur la déperdition électrique de 
lair. (1 nov. 1906.) P. 455. 
Lancaster, A. and Millot, C. 


[ Note. } 


L’été de la Saint-Martin. (16 nov. 


1906. Pp. 457-468. 
Géographie. Paris. 14. Année 1906. 15 aoiit 1906. 
Buffault, Pierre. Le plateau d’Aubrac. [Climate, pp. 64-66.] Pp. 
61-78. 


Brunhes, H. Represéntation graphique de la hauteur de la pluie 
en fonction delaltitude. Pp. 119-120. 
Revue Néphologique. Mons. Nov., 1906. 
Bracke, A. Nuages irisées. P. 81. 
Bracke, A. Les halos et la pluie. Pp. 84-85. 
Aus dem Archiv der Deutschen Seewarte. 29 Jahrgang. 1906. 
Westermann, R. Der meteorologische quator im Stillen Ozean. 
Pp. 1-27. 
Beibliitter zu den Annalen der Physik. Leipzig. Band 30. Heft 21. 
Aufsees, von. Notice iiber die zeitliche Abnahme des Dimmerung 


lichtes. [Abstract of article by E. Hertzsprung.] Pp. 1100-1101. 
Stéckl, K. Ueber einige Zerstreuungs-und Bodenluft Messungen 


in Kielim Herbst 1905. [Abstract of article by K. Kaehler.] P. 1101. 
Macihe}],H. Zum Einfluss der totalen Sonnenfinsternis vom 30 
August 1905 auf die erdmagnetischen Variationen. {Abstract of 
article by A. Nippoldt.] Pp. 1101-1103. 
Aufsees, — von. Ueber das Nordlicht. 
P. Villard.} Pp. 1103-1104. 
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THE STUDY OF PRACTISE FORECASTING. 


By J. L. BartLerr. Dated Madison, Wis., November 19, 1906. 


Anyone who attempts to forecast future atmospheric condi- 
tions from weather charts is soon confronted with the problem 
of classifying the great number of weather types encountered 
and of formulating general rules for each type or for each set 
of approximately similar types. After some study of the sub- 
ject a retentive memory undoubtedly becomes of great value 
in making rapid forecasts. But for the beginner to attempt 
to memorize and to classify mentally the weather conditions 
following the various types from simply examining successive 
maps is often a discouraging task, especially in view of the 
fact that no rule of forecasting yet formulated is wholly 
exempt from failure. Weather forecasting under existing 
conditions is the problem of determining the average results 
produced by causes which are more or less fixt. The causes 
may be considered to be the existing weather conditions at 
the time the forecast is made; the results are the conditions 
prevailing during the period forecasted for. 

With the foregoing in mind the scheme of tabulating 
weather charts and portions of their data as shown in the 
accompanying table has been worked out. This table shows 
in condensed form the weather conditions prevailing over the 
Northwest during November, 1905. The general idea of the 
scheme may be seen at once from the headings of the various 
columns. In selecting these headings the two great general 
principles of prediction were kept in view, namely—the east- 
ward movement in this latitude of existing weather conditions, 
and the influence of high and low pressure centers upon the 
weather in their vicinities. The following method of tabula- 
tion was then carried out. 

GENERAL METHOD OF TABULATION. 

One line, or more if necessary, is used for the data for each 
weather chart. On successive lines are placed the data for 
succeeding charts for the whole month. Under “high” and 
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“low”, respectively, are noted the positions and values of 
central isobars of the high and low pressure areas nearest the 
section forecasted for. Distant areas, especially to the east- 
ward, are omitted, unless of great extent, but to the westward 
all the more important areas are considered. In locating 
these areas, geographical subdivisions are used instead of 
quadrants, the former being more exactly defined and more 
easily tabulated. In the next column is noted the general 
location of the nearest rain, especially to the westward, dur- 
ing the past twelve hours. Succeeding columns contain data 
for selected stations, usually to the westward of the region for 
which forecasts are to be made, the current temperature being 
first; the 24-hour temperature change, when 6°, or over, 
second; and the precipitation, if any, third. The p. m. pre- 
cipitation is in black-faced type. The selection of these 
stations is a matter of no little importance. As a rule only 
those should be considered whose temperature, temperature 
change, and precipitation areas are found to move over the 
area forecasted for with some regularity. It may be necessary 
to experiment with a large number of stations in the northern, 
western, and southern quadrants before those most suitable 
for study are determined. 

In the columns on the right-hand side of the sheet are 
placed similar data for all stations within the area forecasted 
for, and covering the period for which forecasts are made. 
In the case of the accompanying table the a. m. and p. m. data 
for the day following are used. The resulting weather is thus 
kept on the same line with the preceding or causal weather, so 
that by looking along one line the causes producing certain 
results may be seen at a glance. 

DATA TO BE TABULATED. 

The selection of data to be tabulated depends upon the class 
of forecasts issued, and so may vary much for different fore- 
casters. Under “ Resulting Weather ’’, at different seasons of 
the year, should be columns for data relative to high and low 
temperatures, cold waves, frosts, and, on the coasts, the 
occurrence of high winds. For careful local forecasting the 
division of the day, for tabulating precipitation data, into 6- 
hour instead of 12-hour periods may show interesting results. 
Under “Causal Weather ” additional columns may also be in- 
troduced. If 12-hour pressure changes are computed, the 
position and value each day of the greatest + and — changes 
may be noted. The tendency of “highs” and “lows” to 
deviate from normal eastward movement, as indicated by 
Bowie’s graphical method, is undoubtedly of value to tabulate. 
Besides temperature and precipitation data, that for wind 
direction and cloudiness would be of interest both under 
causal and resulting weather, altho the two last elements are 
not verified in forecasting and are quite closely associated 
with the centers of high and low pressure. In general, how- 
ever, excess of data should be avoided and any not found to 
be of value omitted, thereby avoiding much confusion. 

The completed sheet of data shows the weather conditions 
and changes over a considerable region for the whole month. 
The preparation of such a sheet has been found to occupy from 
one and one-half to three hours, depending on the amount of 
data tabulated. While the study of a single sheet may indi- 
cate valuable knowledge, it is thought that as a rule data for 
not less than five years, for any calendar month, should be 
considered in attempting to formulate general rules for fore- 
casting. 

THE STUDY OF THE DATA, 

This is the most interesting and also the most difficult part 
of the work. The general aim is to learn what percentage 
of times a certain type of chart produces the same results. 
Consider, for example, the influence of Alberta “lows” on 
the p. m. conditions in Wisconsin thirty-six hours later. In 
the accompanying table such “lows” are shown on six dates, 
the Ist, 3d, 9th, 18th, 22d, and 25th. In five instances, or 83 
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per cent of the time, no rain had fallen preceding the p. m. 
observation thirty-six hours later; in four cases the tempera- 
ture change was sufficient to have warranted a forecast of 
“warmer”. These facts may then be incorporated into a 
general rule. The next step is to study such exceptions to 
this rule, as the occurrence of precipitation on the 2d at 
Madison and Green Bay, and the absence of a + temperature 
change on the 18th and 25th. Could these exceptions have 
been foreseen from any peculiarity of the causal chart, such 
as the existence of another disturbing pressure center, local 
rain areas to the westward, abnormal temperature conditions 
over the area forecasted for, retardation or acceleration of 
centers indicated by 12-hour pressure changes, or by Bowie's 
method? Each exception should be traced to its possible 
causes and a suitable exception to the rule be made. For 
example, the nonoccurrence of a + temperature change thirty- 
six hours after the chart of the 18th was due to a slight 
“high ” in Manitoba on that date, which had caused tempera- 
tures to fall in the Dakotas; while on the 25th a “low ” over 
Manitoba prevented the Alberta “low” from being attended 
by warmer weather the next day in Wisconsin. Both of these 
exceptions could doubtless have been foreseen in actual fore- 
casting. If the rule, when tested, shows a low percentage 
of verification, it is often better to state it negatively and 
develop the exceptions from the latter point of view. We 
may then proceed to consider another type of chart and for- 
mulate another rule with its accompanying exceptions. This 
is continued until all the distinct types of weather charts are 
covered. This general method of formulating average rules, 
particularly with regard to precipitation, is well illustrated in 
Russell’s Meteorology. 

There is another method of approaching this study, con- 
sidering the general eastward weather movement as a more 
important factor in weather prediction than the influence of 
high and low pressure centers. This seems to be true at some 
seasons of the year, especially during the warmer months, 
when areas of precipitation, cloudy weather, and high or low 
temperature may drift across the country more steadily than 
do the pressure centers which they accompany. During some 
months the precipitation and temperature change at any point 
are quite accurately indicated by the precipitation and tempera- 
ture change of the previous twenty-four hours at some station 
to the westward. Working from this point of view, the + tem- 
perature changes of 6°, or over, at one of the causal stations are 
considered and the percentage of cases followed by + changes 
at any of the “ resulting weather ” stations is computed. (It 
seems hardly worth while to consider changes of less than 6° 
as they neither break a forecast of stationary temperature nor 
are appreciable to the public.) Falls in temperature and 
occurrences of precipitation may be similarly considered 
and average rules determined. At first but one item, as 
the + change, for one causal station at a time, should be con- 
sidered, tho after a while it will be found that several stations 
may be grouped together and considered under their geo- 
graphic subdivision. Thus, the causal weather at Huron and 
Pierre may be generalized as South Dakota weather. The 
exceptions to the average rules found by this method should 
also be studied and will usually be found to be due to the 
abnormal movements of pressure centers, unusual temperature 
conditions, or to local topographical weather controls, such 
as mountains, valleys, lakes, or oceans. 

Doubtless it will be best to study the data both by consider- 
ing the “highs” and “lows” as the fundamental weather 
causes, and also by attaching the greater importance to the 
general eastward weather movement. A large number of 
general rules, each with its exceptions, will be obtained, but 
when these are compared it will be found that many can be 
combined and simplified, so that finally those that are of 
value may not exceed a dozen in number for each month. 


- 
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TABLE 1.—Condensed form showing weather conditions prevailing over the Northwest during November, 1905. 


Causal weather. Resulting weather in Wisconsin 
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TABLE 1.—Condensed form showing weather conditions prevailing over the Northwest during November, 1905—Continued. 
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The rules obtained by this method are of course largely 
empirical and are not to be depended upon absolutely in 
making practical forecasts. Watchfulness of local conditions 
and careful consideration of the daily peculiarities and abnor- 
malities in the regular march of weather conditions across the 
country are of much importance for making accurate local 
forecasts. On the other hand it will hardly be possible for 
anyone who has a fair knowledge of meteorological phenomena 
to pursue the study of the problem of forecasting as outlined 
above without obtaining a better knowledge of its fundamental 
principles. 

SPECIMEN RULES. 

From a limited amount of data the following specimen rules 
for the month of November have been formulated, applicable 
particularly to the southern portion of Wisconsin. 

1. A decided 24-hour rise in temperature (20° or more) in 
eastern South Dakota, closely attending a low, except when 
no rain has fallen in the Northwest, indicates rain the follow- 
ing night in Wisconsin. 

2. A decided low (central isobar 29.3 inches or lower) in 
the Southwest (Kansas, Colorado, or Utah), with rain in North 
Dakota, indicates rain the next night period. 

3. A general rise of temperature in the Dakotas, amounting 
to 6° or more, accompanied by rain in the Southwest (Okla- 
homa and Kansas) indicates rain either the next night or the 
following day. 

4. A. M. rain in Nebraska, except when attending a fall 
in temperature, will be followed by rain in one of the periods 
forecasted for. 

D. distinct high in Iowa, Kansas, or Missouri, with a low 
northwest of it, will be followed by rising temperature in 
both periods. Exceptions: The high over Kansas must be 
30.4 inches, or more, at center; when the temperature is com- 
paratively very low in the Dakotas, no rise will follow. 

6. A decided rise of temperature in the Dakotas, attending 
a low, indicates a rise in the a. m. period. 

7. A low in Alberta or British Columbia, unless disturbing 
pressure centers intervene, indicates a p. m. temperature rise. 

8. A decided low in the Southwest will cause an a. m. tem- 
perature rise. 

%. A 20° fallin temperature in the Dakotas, following a low, 
indicates an a. m. fall in temperature. 

10. A low (central isobar 0.2 inch below the normal) over 
Minnesota, Superior, or Wisconsin, except when there has been 
a decided rise in the Dakotas, indicates an a. m. temperature 
fall. 
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11. A similar low over Minnesota indicates a p. m. tem- 
perature fall. 

12. Fair weather, with stationary temperature, is generally 
indicated in all cases not covered by the preceding rules. 

The foregoing rules, applied to the data from which they 
were derived, gave forecasts with a verification (under the 
present system) of 94 per cent for precipitation, and 85 per 
cent for temperature. These percentages would not of course 
hold absolutely for other data, but it would seem that any 
loss in percentage of verification should be partially compen- 
sated by the forecaster’s familiarity with the existing weather 
movement. 


THE EVAPORATION OF ICE.' 


By F. C. Mrrcene.y., Camden, Me. 


The object of this series of experiments on the evaporation 
of clear ice and snow is to determine to what degree the evapo- 
ration is affected by (a) temperature, (>) amount of atmospheric 
pressure, (c) velocity of wind, and (d) area of exposed surface. 

Experiments have been performed on the evaporation of 
liquids and several laws stated, and it has been assumed that 
the laws for the evaporation of solids like ice follow those for 
liquids. 

Dalton stated that: 

Evaporation is that process by which liquids and solids assume the 
gaseous state at their free surfaces. The rate of evaporation depends 
upon temperature of the liquid or solid, the extent of the exposed sur- 
face, and the facility with which the gaseous particles can escape from 
the neighborhood of the surface either by diffusion through the air or by 
the motion of the air itself. 

This is equivalent to saying that evaporation of liquids and 
solids depends upon temperature, amount of exposed surface, 
atmospheric pressure, humidity, and wind. 

The evaporation of a liquid may be seen at any time, and 
that of a solid such as ice may be observed in the winter and 
spring, when snow disappears with the temperature continu- 
ously below0°C. Some chemical substances, such as camphor 
and iodine, evaporate at ordinary pressure and temperature 
without first passing into the liquid state. 

Two different methods were used in my experiments, which 
continued thruout the first three weeks of the month of 
March, 1906, whenever the temperature remained below 0° C. 
During the first two weeks of the month the conditions were 


' These investigations were suggested to me by Prof. James S. Stevens, 
of the University of Maine, and presented as a thesis to the department 
of physics of that institution, at Orono. 
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quite favorable. Attempts were made previous to March, but 
the weather was so mild for a greater part of the winter 
months (December, January, and February) that nothing 
could be accomplished from which any conclusions could be 
drawn. 

FIRST 

A piece of clear ice, in a cubical form, measuring 5 cm. on a 
side or 125 cm’. was weighed in a small wire holder so ar- 
ranged that ice was exposed to the air freely on all sides. 
After each weighing the ice with holder was taken from the 
balances and suspended in the free atmosphere. The tem- 
perature was carefully taken, to tenths of a degree, and the 
barometric pressure to hundredths of an inch. These read- 
ings of weight, temperature, and pressure were recorded 
every hour during the day from 9 a. m. to 4 or 5 p. m., for 
seven successive days, except part of the fourth day. (See 
Table 1). A smaller piece of ice was used on the last three 
days instead of the original piece. 

This experiment was performed in the unfinished attic of 
the Camden High School building. 

A maximum and minimum thermometer hung near the piece 
of ice, and from this the maximum and minimum temperatures 
were taken for each night excepting the first—February 28. 

The average evaporation per hour was computed for five of 
the nights. It was found that this hourly evaporation during 
the nights was considerably less than during the days. 


METHOD, 


TABLE 1.— Data obtained by weighing method. 


[Surface area, 150 cm.*. Volume, 125 cm.?. } 


Loss in 
Date, Hour. Temp. —_ peg —— Remarks. 
hour. 
1906, of Inches. (rams, (Grams. 
February 28. 9 j—8.0 29.50 115.360 )....... Cloudy. 
eee 10 —8. 0 29.50 115, 224 0. 136 
_ See 11 —8.1 29.50 115. 089 0. 135 
ie tens 2 -8.0 29. 52 114.954 0.135 
Do ‘ 1 7.8 29. 51 114.816 0.138 
Oy. scces 2 —7.3 29.50 114.676 0.140 
Do pene 3 —7.1 29. 50 114. 533 0.143 
Do 4 6.9 29. 49 114. 386 0. 147 
Average. 9to4 t = 5 ae 0.139 
Feb. 28-Mar. 1 
Average 4to9 CG ivcesvcvass 0.110 Minimum temperature, —11°C, 
March 1...... 9| —7.3 | 29.70; 112.511 |........ Partly cloudy. 
ae iy —7.1 29. 70 112. 362 0. 149 
Do pees il 6.9 29.71 112. 206 0. 156 
Do. ot 12 6.6 29. 70 112. 048 0.158 
Deo 1 6.0 29.71 111, 888 0.160 
Do es 2 >. 2 29. 70 111. 728 0.165 
Do a 3 1.9 29. 72 111. 559 0. 164 
Do i —5.1 29.72 111.395 0.164 
(verage. 9to4 *§ 2 eee 0. 159 
March 1-2, 
\verage ito 9 29. 88) 0.116 Minimum temperature,—10°C, 
March 2...... 9 8.1 30.05 109.430 ........ Fair, 
a 10 £.0 30.09 109, 292 0. 138 
ere 11 7.6 30. 10 109. 150 0. 142 
NN Sia i 12 7.1 30. 00 109. 003 0.147 
Do. 1 —6.5 80.02 108.838 0,165 Error due to hasty reading. 
ae 2 —6. 2 30. 00 108, 695 0.148 
Do. 3 5.7 29.95 108. 535 0. 160 
Do. 4 5.5 29. 93 108. 375 0.160 
Do. 5 6.0 29. 93 108, 203 0.172 
Average.... 9 to 5 3) | errr 0. 153 
March 2-3. 
Average. Sto 8 ........ (29.56).......... 0.156 Minimum temperature, -6. 5° C. 
March 3..... 8 5.0 29.20; 106.857 |........ 
ape 9 3.7 29.00 105.687 0.170 
De. —_ 10 1.0 29. 00 105. 509 0.178 
Do. ; il 0.0 * (108.807) (1. 702 


*No reading taken. +The first and last readings of the series were given half weight. 


On March 3, at 11 o'clock, the temperature became 0° C., 
and as the ice began to melt no further readings were taken. 
The dimensions of the cubical piece of ice used decreased in 
the seventy-four hours from 5 em. to 4.85 em., or the volume 
from 125 em.* to 114.07 em.*, while the weight decreased from 
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115.360 g. to 103.807 g. or aloss of 11.553 g., making an average 
hourly decrease by evaporation of 0.156 g., approximately.’ 

From these data it may be seen that the amount of evapora- 
tion increases as the temperature increases when the pressure 
remains constant, and as the experiment was performed indoors 
there was no wind or air currents. The glass sliding door of 
the balance was kept down while all weighings were being 
made to avoid the effect of heat on the experiment. During 
each of these days the pressure was quite constant. February 
28 it was about 29.5 inches, March 1 approximately 29.7, while 
on March 2 it was 30, and during the time on the 3d that the 
temperature was below 0° C. the pressure was 29 inches, so we 
may consider each of these days as having a fairly constant baro- 
metric pressure, and consequently determine the effect of tem- 
perature change during each day. 

During the first day the temperature increased from —8° C. 
to —6.9° C., while the amount of evaporation increased from 
0.136 g. to 0.147 g. per hour. The second day the tempera- 
ture increased from —7:3° C. to —5.1° C., the evaporation 
per hour from 0.149 g. to 0.164 g. The third day the tem- 
perature increased from —8.1° C. to —6° C., the evaporation 
from 0.138 g. to 0.172 g. per hour. 

It may be seen also that the amount of evaporation increases 
as the atmospheric pressure increases. This is due, without 
doubt, to the fact that the relative humidity of the free atmos- 
phere is generally less during high pressures than during low 
pressures. It also seems that the evaporation is less on cloudy 
days than on partly cloudy, and less when partly cloudy than 
when fair. At 2 p. m. the first day is noticed a temperature 
of —7.3° C.; at the end of an hour, —7.1° C.; while the amount 
of evaporation for the hour is 0.143 g. On the second dav 
at 9 and 10 a. m. we find the same temperatures but an amount 
of evaporation of 0.149 g., or an increase of 0.006 g. per hour. 
On the first day from 9 to 10 a. m. we find an evaporation of 
0.136 g., while on the third day for the same hour we have 
0.138 g. evaporation. Asal] other conditions’ apparently remain 
the same the conclusion is that the evaporation increases with 
atmospheric pressure, or with a decrease of humidity. 

The minimum temperature for each night was recorded by 
the maximum and minimum thermometer. It was found that 
the amount of evaporation per hour during the night is con- 
siderably less than during the day, the average for the three 
nights being 0.126 g. per hour, while the average for an hour 
during the first three days is 0.151 g. 

Next a piece of ice in the cubical form, as nearly as could be 
cut and shaved, with sides of 3.54 em. or volume 44.356 em’, 
was used, and the data in Table 2 obtained, the method of pro- 
cedure being the same as in the previous case. It will be 
noticed that the amount of exposed surface in this case is ap- 
proximately one-half as great as in the previous part of the 
work. 

The data in Table 2 were obtained by the same method, the 
same apparatus, and in the same place as the data in Table 1. 

The average evaporation was 0.0632 g. per hour. The area 
of the exposed surface was approximately one-half of that in 
the first part, being 75.18 cm*., while in the first it was 150 em’. 
The amount of evaporation was approximately one-half, thus 
justifying the statement that the amount of evaporation is 
proportional to the area of the exposed surface. 

The second table shows, as the first did, that the amount of 
evaporation increases as the temperature increases. 


?The tenfold rate of loss in weight in the last hour makes one suspi- 
cious that melting occurred before the weighing; probably a truer 
average would be found by computing merely for the seventy-three 
hours ending at 10 a. m., March 3. The loss in weight during this 
period was 9.851 g., which amounts to an average loss per hour of 
0.135 g.—EDITor. 

‘There was presumably a decrease in the exposed surface area, at a 
rate approximating, on the average, 2 per cent a day; this would make 
the increase of evaporation all the more notable.—Ep1Tor. 














TABLE 2.—Data obtained by weighing method. 
[Surface area, 75.18cm.*. Volume, 44. 36 em.*.] 


Loss in 
Pres- | Weight weight 


Date. Hour. Temp. sone. of ice. per Remarks. 
hour. 
1906. Cc. Inches.| Grams. Grams. 
March 4..... i) 10.5 | 30.30; 40.810 ........ Fair. 
Pévceus< 0 —10.1 30.30 | 40.746 0. 064 
Dn cdl oe il 9.6 30. 31 40. 671 0,075 
_ eee 12 8.5 30.31 | 40.606 0. 065 
DD eaeees 1 8.0 380.30 40, 5389 0. 067 
Do. 2 7.3 30, 28 40,473 0. 066 
Do. | — 51 30.29) 40.406 0. 067 
Do. ‘ 5.2 30.30 40. 341 0, 065 
Do. 5 — 54 30. 30 40, 273 0. 068 
Average 9 to 5 7.74 30. 30+ 0. 067 
March +5. | 
Average ... 5 to 9 cence, (30,29)).......... 0.060 Minimum temperature —12°C, 
March 5...... 9 —&8&9 30, 28 99.313 |........| Fair. 
i erseee 10 - 8,2 30. 26 39. 251 0, 062 
1) —7.2 | 30.25 39.186 0.065 
Do ae 12 — 6.1 30. 25 39. 116 0.070 
DP eves 1| — 5.0 3. 25 39.054 0.062 
Do. : 2 49 30.26 38.994 0.060 
ia at iete 3 -~ 5.2 30. 27 38. 951 0. 063 
Do os 4 6.0 WO. 27 38. 863 0. 068 
ientane< ) 7.8 0.27 38. 799 0. 064 
Average 9to5 —6.4+ 30,264 0. 064 
March 5-6. 
Average . 5 to 9 |) ae 0.061 Minimum temperature -10. 5° C 
March 6...... 9 —60 380.10 37,823 , Cloudy in a. m. 
BD vcoces 10 5.4 380.11 37.757 0.066 Fairin p. m. with heavy wind 
aa il 4.3 30, 08 37. 690 0. 067 
iP esedses 12 3.6 30. 08 37.620 0,070 
sees 1 — 3.4 30. 07 37. 555 0. 065 
ee 2 2.2 30.09 37. 487 0. 068 
iO ne nece 3, — 2,0 30. 09 37,418 0, 069 
Do ‘ 4 1.5 30. 09 37.346 0.072 
iicdens< 5 1.5 . 08 37. 271 0. 075 
Average . 9 te 5 3.3¢ 30,097 ...... 0.069 








t The first and last readings of the series were given half weight. 


[ To be continued. | 


HARMONIC ANALYSIS OF THE DIURNAL BAROMETRIC 
CURVE AT WASHINGTON, D. C. 


By W. J. Bexnert, B. 8., Observer. Dated Charlotte, N.C., November 12, 1906. 


Averages of hourly barometric readings at Washington, 
D. C., for fourteen years, 1891-1904, show a diurnal variation 
of .0637 inch, with a maximum occurring about 10 a. m., and 
a minimum about 4 p.m. There is another maximum occur- 
ring about 11 p. m., and another minimum at 3 a. m., tho the 
difference between these is only .0073 inch. Similar phe- 
nomena are found at all stations when hourly barometer ob- 
servations are averaged, but at places having an oceanic cli- 
mate the two maxima and the two minima are nearly equal. 
The day maximum and minimum might be accounted for by 
the diurnal change in temperature, the maximum barometer 
being connected with the low morning temperature, and the 
minimum barometer with the high afternoon temperature, but 
no such simple explanation will account for the night maxi- 
mum and minimum. The method of harmonic analysis has 
been employed by Prof. F. N. Cole,' and by others to throw 
some light on the subject. When diurnal barometer curves 
from various stations are analyzed into their components it is 
found that the first, or diurnal component, varies greatly from 
place to place, its phases differing by several hours, and its 
amplitude, very large over continental interiors, becoming 
very small over the ocean. This component, then, appears to 
be due largely to local causes, especially to the diurnal range 
in temperature. The second component, with a semidiurnal 
period, is quite uniform over the world, and does not seem 
affected to any great degree by local causes. The third and 
fourth components have much smaller amplitudes than the 
first and second. They are more uniform in phase and ampli- 
tude than the first, but less uniform than the second. 


'The Diurnal Variation of Barometric Pressure. By Frank N. Cole. 
Weather Bureau Bulletin No. 6. Washington, 1892. 
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The object of niy study was to compare data obtained from 
the analyses of barometer curves for several different periods 
of years at the same place, and by such comparison to obtain 
some idea as to the reality, magnitude, and fluctuations of 
the first four components. Averages were taken of hourly 
barometer readings at Washington, D. C., (corrected for 
temperature and instrumental error only) for the periods 
1891-1894, 1895-1899, and 1900-1904, and independent calecu- 
lations were made for the whole 14-year period 1891-1904. 

An outline of the mathematical development of the equa- 
tions used may render clearer the results obtained. The ordi- 
nary cosine curve has the equation 

y=P cos 2, 
where P is the amplitude, or one-half the difference between 
the maximum and minimum ordinates. If the first maximum 
does not fall on the line r=0, the equation becomes 
y= P cos (r#—WM), 

where M is the epoch or distance of the first maximum from 
the line r=0. Fora curve of twice the frequency the equa- 
tion becomes 

y= P, cos 2 (x—M,), 
and for a curve of » times the frequency, 
, cos n(x—M,). 
For a curve made up of a number of superimposed cosine 
curves, as the diurnal barometer curve is supposed to be, we 
have 


y=P, 


Y=y,t¥,ty; 
and 
Y= P, cos (r—M,) + P, cos 2(47—M,)... 
Expanding: 
Y= P, cos xcos M+ P, sin « sin M+ P, cos 2x7 cos 2M,+ P, sin 
2r sin 2M,+...... +P, cos nr cos nM,+ P,, sin nr sin nM, 
Taking only four components, and letting 
V,.=P,cos M,; YU, =P, cosnM,; and Rk, =P, sin M,; Rk, =P, sin 
nM,,, we have: 
Y= (), cos r+ #, sin r+ VY, cos 27+ FR, sin 27+ Y, cos 3+ RK, sin 
3r+ V, cos 4r+ Rh, sin 4r. 

There are eight unknown quantities, and if we have hourly 
means there will be twenty-four equations as .r varies from 15° 
to 360°. The first and last of these will be: 

Y=, cos 15°+R, sin 15°+Q, cos 30°+R, sin 30°+(, cos 
45°+ FR, sin 45°+ Y, cos 60° + R, sin 60°. 
Y,,= (, cos 360° + #, sin 360° + (/, cos 720° + R, sin 720° + Y, cos 
1080° + 2, sin 1080° + (), cos 1440° 4- R, sin 1440°. 

By the principle of least squares, these equations may be 
reduced to eight, of which the first will be 
120,=Y,,—Y,,+(",— Y,+ ¥,— ¥,,) cos 15°+ (Y,-—Y,, + Y, 
— Y,,) cos 30°+(¥,— ¥\,+ Y,,— Y,) cos 45°+(¥,— 4+ ¥,-— VY) 

cos 60°+(Y,— ¥,,+ Y,,— Y,) cos 75°. 

The equations are given in full by Professor Ferrel (Report 
of the Chief Signal Officer, 1885, Part 2, page 342). 

From the values of Y's and R#’s so obtained the values of P’s 
and M’s are calculated by the relations 


R, P,sinnM, 


Vv P,,cosnM, 


vn 


— Fis cos n (r— M,). 


= tan nM, 


log. tannM,=log. R,—log. \,,. 


a) 
P= vn ° P= ,@ as y. J 
ve aes log. P,,= log. VY, —log . cos nM, 

In these calculations careful attention must be paid to plus 
and minus signs, since +, and +2, put the angle nM, in 
the first quadrant, —(,, and + #, in the second, —Q, and—&,, 
in the third, and + Q, and —2#, in the fourth. The factors P 
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from their nature are positive, since they are fractions of an 
inch barometric pressure, the length of the maximum ordinate 
for the given component. 

TABLE 1. 


Period. Ay im| Aa | ml Ae 1S! A |e 


Inch, |h. m.| Inch. \|h. m.| Inch. | hk. m.| Inch. | h. m. 





January, 1891-1894............ .0123 «6:50 .0189 | 9:27 .0080 2:21, .0037 3:53 
1895-1899.............| 0145 | 8:38 .O168 9:34 .0082 2:18 . 0040 4:01 
1900-1904.............| .0199 | 5:59 . 0201 9:28 0089 §=2:18 . 0044 4:03 
ee .0143 | 7:32 . 0180 | 9:31 .0085 2:25 . 0042 3:55 

April, 1891-1894. . .. sssoel Sane 7:01 . 0185 10:04 . 0011 7:08 . 0016 6:17 
1895-1899.............| 0288 | 6:33 | .0178 |10:04 | .0007 | 6:18 | .0007 7:23 
1900-1904.............| ~0244 | 6:24 .0180 | 9:59 . 0011 5:55 | .0012 8:25 
EE .0239 | 6:32 | .0183 10:01 .0010 | 6:32 | .0008 | 6:59 

July, 1891-1894, ...... .0219 | 7:58 .0147 | 10:39 .0014 | 6:55 0014 6:21 
1805-1899. ........... .0210 7:59 .0140 10:20 .0014 | 6:24 .0009 6:20 
1900-1904... . : 0210 7:16 | .0155 (10:23 | .0026 ! 6;21 . 0008 6:07 
1891-1904, .... eee Fe .0141 10:19 .0016 6:37 . 0008 5:40 

October, 1891-1894............. .0180 | 6:56 | .0185 | 9:47 | .0025 2:05 | .0003 5:27 
1806-1899.............| ~@230 | 6:45 0174 9:46 .0042 2:13 . 0004 8:10 
1900-1904.............| .0164 | 7:02 .0213 9:44 .0042 2:00 . 0011 4:27 
1891-1904. ... eae .0195 6:44 .0192 9:46 . 0031 2:08 . 0004 4:23 

Year, 1891-1894.............| .0164 | 7:01 0168 9:53 .0013 2:27) . 0009 4:52 
1895-1899.............| .0203 | 7:11 .0168 9:56 . 0021 2:15 . 0005 4:38 
PPA. cccccsduss 0208 6:57 .0176 9:54 .0030 2:11) .0007| 4:01 
1891-1904... .. — .0192 7:02 .0174 9:55 0018 2:18 . 0007 | 4:40 

TABLE 2. 
Month P,. Vv, Pr. M. hp | Me | Pe M,. 
Inch. hom. Inch. him. Inch. hem. Inch. hom. 

OS CTT . .0143 7:32) =«—.0180 = 9:31 .0085 2:25 .0042 3:55 

SRD. .cecscccees 6ueee .0179 6:34 .0188 9:42 .0066 2:36 . 0009 5:20 

March... aw . 0196 6:33 .0186 9:41 .0032 2:03 .0015 6:37 

April... . . .0239 6:32 .0183 10:01 .0010 6:32 . 0008 6:59 

9 ‘ie 0241 6:58 .0173 10:08 0026 6:10 .0013 6:14 

June... ; ; .0214 7:38 .0142 10:22, .0023 6:34 .0008 7:09 

ee 0213 §=7:45 .0141 10:19 .0016 6:37 . 0008 5:40 

Rese cvcuanerns ceeee. .0185 8:08 .0152 10:34 .0009 5:29 (0005 6:10 

September.... idan eele 0218 7:35 .0177 10:09 W010 2:53 . 0007 4:30 

ae Liade we .0195 6:44 0192 9:46 .0031 2:08 .0004 4:23 

November....... , 0176 =6:19 .0188 9:23 .0050 2:07 0014 4:27 

December ......... 01382 6:36 «=. 0197, 9:30 0043 1:40, 0031 4:06 

Year iikCten denn ddeubien ie .0192 7:02 0174 9:55 0018 §=2:18 . 0007 4:40 


In Table 1 are given values of P’s and M’s obtained from inde- 
pendent calculations for each of the four periods, 1891-1894, 
1895-1899, 1900-1904, and 1891-1904. The remarkably close 
agreement among the figures would seem to indicate that the 
four components are not mathematical fictions, but physical 
realities. Table 2 gives monthly and annual values for the 
whole 14-year period, 1891-1904. 





It will be seen that the amplitude of the first component is 
greatest in early summer and least in early winter, the differ- 
ence between the values for May and December being .0109 
inch. This variation agrees closely with the mean daily range 
in temperature, which is greatest in May and least in January. 
Following are the mean monthly temperature ranges for the 
same fourteen years: 


Month. Jan. Feb. Mar. Apr. May. June. July. Aug. Sept. Oct. Nov. Dec. 


Mean in°F. 15.1 16.0 17.4 19.3 21.2 19.3 19.0 18.6 19.1 19.0 17.8 16.7 


The time of the maximum of the first component averages 
about an hour later than that of the lowest temperature for 
the day, but considering it by months we notice a double 
oscillation, as it occurs later in summer and winter than in 
spring and autumn. This may possibly be due to the fact 
that the lowest temperature occurs earlier and the highest 
later in summer than in winter. In the spring the hour of 
the lowest temperature recedes more rapidly than that of the 
highest advances, the tendency being to throw the epoch of 
the first component earlier. As summer advances the highest 
temperature occurs later, while the lowest changes its position 
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but slightly, and the epoch is thrown later. During the 
autumn the highest temperature comes earlier, while the 
change in the lowest is still small, throwing the epoch earlier 
again. During the winter the lowest temperature advances 
while the highest remains nearly stationary, and thus the 
cycle is completed by the epoch occurring later. It seems, 
then, that the first component is largely the effect of local 
temperature changes, and this theory is made more probable 
by the fact that at places having an oceanic climate, with 
small diurnal temperature range, the amplitude of the first 
component is the least, while at places having a continental 
climate, with great diurnal temperature range, the amplitude 
is greatest. 

It must be noted here that since the temperature change 
from lowest to highest is nearly twice as rapid as that from 
highest to lowest, its effect upon the barometer can not be 
ascertained accurately by a method of harmonic analysis 
which forces the maximum and minimum of the first com- 
ponent to occur exactly twelve hours apart. Some of the 
temperature effect must be taken up by the second compo- 
nent, which has maxima and minima occurring six hours apart, 
and which will have a maximum later and a minimum earlier 
than the maximum and minimum, respectively, of the first com- 
ponent. An attempt to find the value of the temperature 
effect thus lost by the first component and gained by the 
second, and to eliminate roughly from the diurnal curve the 
direct effect of temperature, was made in the following 
manner: As the lowest temperature occurs about 6 a. m. and 
the highest about 3 p. m., eight instead of fourteen values 
of Y were taken in the interval between 3 p. m. and 6 a. m., 
and analysis made on the basis of eighteen observations, with 
temperature extremes occurring at intervals of nine. The 
amplitude of the first component thus obtained was .0253 inch, 
or .0061 greater than that obtained before. The epoch fell 
at 6:16 a. m. Plotting this curve, and then subtracting its 
ordinates from the corresponding ordinates of the normal 
barometer curve, gave a curve from which the direct effect of 
temperature was eliminated, and this was then analyzed by 
the usual method. The values then obtained for the second, 
third, and fourth components were as follows: 


P, .0123 P, .0008 P, .0017 
M, 10:11 a. m. M, 3:45 a. m. M, 3:21 a.m. 


The second component has its greatest amplitude in winter 
and its least in summer, the variation being inversely as the 
amplitude of the first component, but only about half as great, 
or .0056. A cause for this and a second possible cause for the 
variation of the first component may be found in the fact that 
the interval between the lowest and highest temperatures for 
the day is greater in summer than in winter. More of the 
temperature effect would therefore appear in the first com- 
ponent in summer and less in winter. The reverse would be 
true in regard to the second component. The epoch of the 
second component also shows an annual variation, being about 
an hour later in summer than in winter. This variation is 
quite uniform over the world and seems independent of local 
conditions, but its cause is not understood. After eliminating 
roughly the direct temperature effect, as by the method above 
given, the amplitude of the second component appears reduced 


from .0174 to .0123, or by about a third. The smaller figure. 


is still considerable. 

If the semidiurnal component is due to a tidal effect of the 
sun, then there should be a lunar barometric tide also, and 
this of greater amplitude. In studying this question the 
barograph trace sheets at Charlotte, N. C., (those of Wash- 
ington not being available) were examined, and twenty-four 
readings were taken every twenty-four hours and fifty minutes, 
beginning with the moon’s culmination. Averages were 
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Fria. 1.—The diurnal barometric curve at Washington, D. C. 


obtained for a year and the resulting curve analyzed. The 
amplitudes and epochs of the first four components were as 
follows, epochs being reckoned from the moon’s culmination: 


P, .00018 =P, .00092—s P, «.00044 P, .00002 
M,5h.35m. M,0b.33m. M,6h.11m. M,3h. 58m. 


It will be noted that the second component is the only one 
that seems to have a real value, but its amplitude is very small. 
A solar atmospheric tide would have a still smaller amplitude, 
and while it probably exists, would exert a scarcely appreci- 
able effect upon the barometer. A gravitational explanation 
of the second component being unsatisfactory, we are forced 
to consider this component as a thermal effect, brought about 
ina manner difficult to understand, possibly thru radiation 
from the upper strata of the atmosphere or thru a vertical 
movement of the air. 

The amplitude of the third component shows a double oscil- 
lation, being greatest in winter and summer and least in spring 
and autumn. This is not real, however, but is due to the fact 
that this component changes its phase at the equinoxes, the 
summer maxima falling at the hour of the winter minima. 
There is really a single variation with a range of from .0085 in 
winter to .0023 in summer. The epoch occurs about 2 a. m. in 
winter and about 6a.m.in summer. It seems to be connected 
in some way with the annual movement of the sun in latitude. 


The fourth component also has its greatest amplitude in 
winter and its least in summer, the annual variation being 
from .0042 to .0004. Its phase changes rapidly from month 
to month, the epoch in winter being about 4 a. m. and in 
summer about 7 a. m., making a reversal of phase, so that the 
summer maxima fall at the time of the winter minima. At 
other stations this same peculiarity appears, and there is a 
much greater amplitude in winter than in summer. Altho it 
is exceedingly difficult to assign any physical cause for this 
component, its characteristics are such that we can not regard 
it as the result of purely accidental fluctuations. 

Components of higher order than the fourth may be obtained 
by analysis of the diurnal curve, but they are of less amplitude 
and greater irregularity than the first four, and there is little 
to indicate that they have any physical significance. It is 
possible that further study of the first and second components 
may prove these to be the only ones that are real. The inven- 
tion of some method that will take into account in calculation 
the nature, time, and effect of the causes of the first two may 
reduce the higher components to negligible quantities and 
show that their appearance may be due to the fact that our 
present methods of harmonic analysis can not well take into 
account causes operating thru periods incommensurable with 
twenty-four hours, nor allow for effects varying except as 
cosine curves. 
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FOREOASTS AND WARNINGS. 


By Prof. A. J, Henry , temporarily in charge of Forecast Division. 


Stormy weather prevailed over the north Atlantic during 
the greater part of November, the periods of severe weather 
being from the 4th to 9th and 18th to 25th and again on the 
30th. For the greater portion of this time gales were par- 
ticularly severe along the coasts of the Canadian Maritime 
Provinces as well as on the British coast. The storm which 
nast off the Newfoundland coast on the 18th was experienced 
on the 21st at the Azores, where it raged continuously for two 
days. It appears not to have reached European shores. At 
the close of the month a severe storm was passing eastward 
over the western Atlantic, pressure being below 29.00 inches 
at St. Johns, N. F. The period November 15-25 was produc- 
tive of continuous gales and stormy weather, especially over 
the track of vessels between the Mediterranean and New York. 

In the first decade of the month no storm of importance 
traversed the United States east of the Rocky Mountains; in 
the North Pacific coast States, however, the weather was very 
stormy, with almost incessant rains. The rivers and small 
streams in Washington west of the Cascade Range overflowed 
their banks between the 9th and 15th and caused an immense 
amount of damage. The greatest loss was sustained in the 
district between Puget Sound and the Columbia River. In 
this region the rivers became raging torrents, overflowed their 
banks, and converted the lowlands into inland seas. The total 
loss as estimated by newspapers was over $2,000,000. 

In the second decade of the month a storm of more than 
ordinary severity in some portions of its path crost the 
United States. It reached the north Pacific coast on the 
evening of the 14th; it was attended by high southerly gales 
and heavy rains in Oregon and Washington, which continued 
uninterruptedly for about twenty-four hours. Two days after 
striking the coast the storm formed an irregular shaped de- 
pression extending from North Dakota southeastward to Iowa 
and thence southwestward to western Arkansas. This depres- 
sion was separated into two portions during the next twelve 
hours, the northern portion remaining almost stationary in 
North Dakota for thirty-six hours and then moving northeast- 
ward as a storm of little strength. The southern portion of 
the original depression was evidently forced to southern Texas 
by a strong rise in pressure over the eastern Rocky Mountain 
slope. It occupied southern Texas from the morning of the 
17th until the night of the 19th and then moved northeast- 
ward, developing great strength over the upper Lakes on the 
night of the 21st. While this storm occupied southern Texas 
it seemed to be continually fed by secondary developments 
over Arizona and New Mexico which moved southeastward 
and merged in the general area of low pressure over Texas. 
As the area of high pressure advanced in the rear of these 
secondary developments extremely cold weather for the season 
was experienced in New Mexico and western Texas, and snow 
fell for more than twenty-four hours. The snow was attended 
by strong winds and very low temperatures. Five persons are 
known to have perished from exposure to the storm and the 
loss of live stock, especially sheep and goats, was considerable. 

The last decade of the month was characterized by high 
pressure over the north Pacific coast and thence southeast- 
ward into the middle Mississippi Valley, thru which several 
lows that developed in the extreme Southwest seemed unable 
to pass. 

BOSTON FORECAST DISTRICT. 

The month, as a whole, was quite pleasant, altho there was 
much cloudy, unsettled weather. While precipitation occurred 
on an average of nine days, the monthly average, 2.58 inches, 
was 1.58 inches below the normal. The first half of the month 
was cooler than the average, and the latter half generally 
warmer than usual. The result was a mean temperature of 


37.3°, which is 0.6° below the normal. The only severe storm 
during the month was that of the 15-16th. It moved north- 
ward along the coast causing general heavy precipitation, rain 
in southeastern sections and snow elsewhere, with strong east- 
erly gales of almost hurricane force on the coast and over the 
ocean. All shipping was delayed from twenty-four to thirty- 
six hours by the storm, several] small vessels were wrecked, 
and several lives lost along the coast. Ample and timely 
warning was issued in advance of the storm. Storm warnings 
were also issued on the 11th.—J. W. Smith, District Forecaster. 


NEW ORLEANS FORECAST DISTRICT. 


The month, as a whole, was mild. The temperature was 
above normal, except in the panhandle of Texas. Precipita- 
tion was excessive over western Texas and eastern Arkansas, 
and was generally deficient elsewhere. 

Snow occurred over Oklahoma, western Texas, and the 
northern portion of eastern Texas at the close of the second 
decade; it was generally covered by the forecasts. Frost or 
freezing temperature warnings were issued for portions of 
the district on five dates, and frost or freezing temperature 
occurred in some instances over the territory covered by the 
forecast, and, in other instances, as a result of sluggish move- 
ment of the disturbances, the warnings were not verified over 
the entire area covered by them. 

Cold-wave warnings were issued on the 19th for Arkansas, 
northwestern Louisiana, and portions of eastern Texas. The 
warnings were verified in Texas, but, owing to the unusually 
sluggish movement of a low pressure area over southern 
Texas, the cold wave did not reach Shreveport, La., and 
Arkansas points. 

No severe weather conditions occurred to any great extent 
without warnings.—J. M. Cline, District Forecaster. 

LOUISVILLE FORECAST DISRICT. 


The weather conditions were largely controlled, up to the 
10th, and after the 21st, by moderate high-pressure areas 
which gave generally fair weather, with moderate tempera- 
tures. The first disturbance of the month past over the dis- 
trict the 10-11th, and was attended by rain and thunderstorms, _ 
followed closely by much lower temperature. From the 13th 
to the 21st, inclusive, three general disturbances moved over 
the central valleys, the first two from the Rocky Mountain 
section, and the last from the western Gulf. The first of these 
gave rain or snow over the district, the second heavy rains, 
and the third generally excessive rains, causing floods in the 
smaller rivers, resulting in a great amount of damage. Abnor- 
mally high temperatures were registered on the 8—9th and on 
the 20th—21st. There were no unusually low temperatures 
and only one moderate snowstorm. No cold wave or special 
warnings were required.—F’. J. Walz, District Forecaster. 

CHICAGO FORECAST DISTRICT. 


The month was uneventful in this forecast district, with the 
exception of the storms which past over the Lake region during 
the latter portion of the month. The one of the 16th and 17th 
approached from the southwest, but did not attain great force 
until it reached the western Lake region. During the day and 
night of the 16th the barometer fell rapidly at the storm center, 
and high winds were general over the Lakes; storm warnings 
were ordered in advance on the 16th. Storm warnings were 
ordered on the 21st for a disturbance which approached the 
Lake region from the western Gulf section, and past across 
the western upper Lake region, turning thence eastward down 
the St. Lawrence Valley. This storm was not so severe as the 
previous one, but justified ordering warnings at all stations. 
Still another disturbance approached the Lake region from the 
southwest and had past the lower Lake region by the morning 
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ofthe 27th. Warnings were hoisted at Chicago on the evening 
of the 25th, and were extended over the balance of the upper 
Lakes on the morning of the 26th. Verifying velocities were 
reported at several stations. Warnings were again ordered 
on the evening of the 29th for a disturbance of slighter energy 
which approached the Lake region from the British Northwest. 

There were no snowstorms of consequence in any portion 
of the district during the month, and the temperature generally 
remained moderate, but cold-wave warnings were ordered for 
the Dakotas, Kansas, and Nebraska on the 16th, in advance of 
the cold weather following the first storm mentioned in the 
preceding paragraph. These warnings were verified in the 
northern sections, but the temperature over Kansas did not 
fall quite as low as was anticipated.—Frank H. Bigelow, Pro- 
Sessor of Meteorology. 

DENVER FORECAST DISTRICT. 

The month was colder than usual thruout the district, with 
an excess of precipitation in south-central Colorado and north- 
central New Mexico. In the extreme southern part of New 
Mexico the excess was the greatest on record for November. A 
cold wave visited the eastern slope on the 17th. No unusually 
low temperatures were experienced in the northern part of the 
Plains region, but south of the Arkansas-Platte divide there 
was a continuous fall for several days, zero, or lower, being 
reached in the extreme southeastern part of New Mexico.— 
F. H. Brandenburg, District Forecaster. 

SAN FRANCISCO FORECAST DISTRICT. 

The month was usually dry, not more than half the normal 
rainfall being reported; few storms appeared on the northern 
coast or extended southward. Ordinarily November marks 
the beginning of the stormy period on the north Pacific coast, 
but this year the pressure distribution has been unfavorable 
for the normal storm movement. On the other hand, there 
has been a tendency for depressions forming over lower Cali- 
fornia and northwestern Mexico to move slowly northward 
over the Valley of the Colorado, with little, if any, easterly 
component of motion. In other words, there have been several 
cases where the disturbances appeared to be blocked in their 
eastern progress. 

The month began with a disturbance on the Oregon coast 
. which developed into a storm of marked energy. This caused 
high southeast winds and rain north of Point Conception. 
The storm was quite severe on the northern coast; warnings 
were displayed in ample time. 

From November 5 to 14 the weather was clear and warm in 
California, under the influence of a succession of slow-moving 
high areas. During the latter half of the second decade 
unsettled weather prevailed, due to the passage of northern 
lows. During the third decade cold weather, with heavy frosts 
in the mornings, was reported generally in northern California. 
In southern California there was a succession of low areas, 
which apparently made but little progress eastward. High 
northerly winds resulted in the great Valley of California and 
along the coast. On November 30 a maximum wind velocity 
of 63 miles per hour from the northeast occurred at San 
Francisco. This is the highest wind velocity from the north 
which has ever been reported in this city. 

Frosts have been unusually numerous for the month of 
November, notwithstanding high winds and dry conditions.— 
A, G. McAdie, Professor and District Forecaster. 

PORTLAND, OREG., FORECAST DISTRICT. 

The first half of November was very stormy, and this dis- 
trict was visited by a succession of gales of unusual severity. 
Timely warnings were displayed in each case. The only 
casualty that occurred was the stranding just south of the 
mouth of the Columbia River of the British bark Galena on 
November 13. No lives were lost when this ship was wrecked, 
and the cause of the disaster was not so much on account of 
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high winds as it was from fog and strong currents, whereby 
the navigating officer lost his reckoning and got into the 
breakers when he thought he was several miles away from 
them. A similar casualty occurred on October 25 (not pre- 
viously reported) to the British bark Peter Iredale, which 
was wrecked on Clatsop spit during thick weather. No lives 
were lost, but the vessel became a total wreck. 

The rains attending the storms of the fore part of the month 
were unusually heavy, especially in Washington, and all 
streams in that State between the 9th and 15th overflowed 
their banks and flooded the lowlands. The damage from 
floods was enormous, and it was several days before traffic was 
resumed over the railroads. Three or four lives were lost and 
large quantities of saw logs were swept away from their booms 
and never recovered. Many bridges, both railroad and county, 
were destroyed, and the damage in farming communities to 
fences, stock, and buildings was very great. In Oregon the 
rains were not so heavy; the rivers only became bank full, 
and little damage ensued. The last half of the month was 
generally fair and cooler with moderate but disagreeable east 
winds.—E. A. Beals, District Forecaster. 





RIVERS AND FLOODS. 


The only great flood of the month occurred in the North 
Pacific States, and mainly over the watersheds of the smaller 
streams where no river and flood service is maintained. The 
details regarding these floods were fully covered in the public 
press, and a brief mention of them is made in another part of 
this Review. They were caused by the excessive rains during 
the first decade of the month, accompanied by high tempera- 
tures which rapidly melted the several feet of snow already 
on the mountain ranges. , : 

The rise in the Columbia River was only moderate, but in 
the Willamette it was more pronounced, altho flood stages 
were reached only in the vicinity of Portland, Oreg., where a 
stage of 16 feet, or one foot above the flood stage, was reached 
on the 18th. 

There were no other floods of consequence except in the 
Tennessee River. This flood was caused by the heavy snows 
of the 14th and 15th, the high temperatures of the 15th caus- 
ing the rapid melting of the snows, together with the heavy 
rains from the 17th to the 19th, inclusive. At many places 
along the upper Tennessee River the stages reached exceeded 
all previous records for the month of November, and con- 
siderable damage was done by the rising waters. The follow- 
ing report on the flood over this portion of the Tennessee 
watershed was prepared by Mr. L. M. Pindell, official in 
charge of the local office of the Weather Bureau at Chat- 
tanooga, Tenn.: 

On November 14 and 15 heavy snows prevailed over the entire Ten- 
nessee watershed from central Tennessee to Virginia. The snow varied 
in depth from 4 to 8 inches, and was the heaviest on record for the month 
of November. The ground was frozen and comparatively dry, and very 
little of the snow melted on the lth. On the 15th the temperature 
began to rise, and the melting snow moistened the ground almost to 
the point of saturation. Rain began on the 17th, became heavy during 
the same evening, and continued until the 19th. A report for the 19th 
from Murphy, N. C., on the headwaters of the Hiwassee River, delayed 
twenty-four hours in transmission, stated that 8 inches of rain had 
fallen. McGhee, Tenn., on the Little Tennessee River, reported 4.74 
inches, and Rogersville, Tenn., on the Holston River, 3.62 inches during 
the twenty-four hours ending at 8 a. m. of the 19th. All the precipita- 
tion that had fallen was finding its way into the river and tributaries. 
A careful study of the conditions justified a forecast of 25 feet at Chat- 
tanooga, Tenn., by the night of the 20th. At 7a. m. of the 19th, the 
Clinch River had risen over 12 feet at Speers Ferry, Va., and was within 
4.5 feet of the flood stage; an 18-foot rise was reported at McGhee, on 
the Little Tennessee, making the river over 2 feet above the flood stage, 
and a nearly 17-foot rise at Charleston, Tenn., on the Hiwassee, or within 
2 feet of the flood stage. The rise at Clinton, Kingston, Tazewell, Knox- 
ville, and Loudon, Tenn., varied from 7 to 8 feet. 

Warnings of the sudden rise were promptly issued and given wide 
distribution, with the result that large quantities of lumber and other 
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property were secured and protected. Heavy rises occurred between 
7a. m. of the 19th and 7 a. m. of the 20th, varying from 14 feet at Chat- 
tanooga to 11 feet on the Clinch and Powell rivers. A stage of 32 feet 
was forecast for Chattanooga by the night of the 21st, and the infor- 
mation widely disseminated. Local interests were warned to prepare 
for a crest stage of a little over 33 feet during the night of the 21st. 
Numerous calls by telephone from parties up and down the river were 
promptly answered and full information and forecast given. A crest 
stage of 23 feet was forecast at Bridgeport, Ala., and 29 feet at Gunters- 
ville, Ala.; the actual crests were 23.4 feet at Bridgeport, 0.6 foot below 
the flood stage, and 29.8 feet at Guntersville, 1.2 feet below the flood 
stage. The river at Chattanooga reached its crest of between 33.3 and 
33.4 feet after 12:35 a. m. of the 22d, and the first fall was recorded at 
12:20 p. m. of the 22d. The crest stage exceeded all previous November 
records by a little over 3 feet. The back water caused considerable 
inconvenience at and below Chattanooga by covering public roads and 
by stopping various sawmills and other industries near the river. No 
property was lost, as far as can be ascertained, at or below Chattanooga. 
Above Chattanooga, on the headwaters of the Ocoee and Hiwassee rivers, 
much damage was done. Thousands of bushels of corn were damaged 
and pumpkin flelds were completely washt away. The drift that passed 
Chattanooga was heavy, consisting of logs, pumpkins, large trees, straw, 
bridge timber, dead hogs, chickens, ete. The Louisville and Nashville 
Railway bridge at Reliance and the Isabella trestle were washt away on 
the afternoon of the 19th. A cloud-burst on the afternoon of the 18th 
on Thunderhead Mountain washt away about 25 miles of track of the 
Little River Lumber Company, near Townsend, causing a loss of nearly 
$50,000. The Philadelphia Veneer and Lumber Company lost $8,000 
worth of logs at Clinton, Tenn., and the Tellico Lumber Company, at 
Tellico Plains, lost a large number of logs. It was reported that twenty 
lives were lost at McCays station, on the Knoxville and Marietta branch 
of the Louisville and Nashville Railway, but later information reduced 
that number to three. The persons lost were warned to move, as the 
river was rising rapidly, but they paid no attention to the warning, and 
within three hours they were swept away, with their cabin. 


Warnings were also issued at the proper time for the lower 
Tennessee River, where the crest stages varied from 1 foot to 
4 feet above the flood lines. 
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The crest of the Ohio River rise reached Cairo, II1., on the 
27th, and at the end of the month the Mississippi was rising 
steadily below Memphis, Tenn. In the vicinity of Paducah, 
Ky., the high water caused damage to the amount of about 
$50,000, altho the highest point reached by the river was over 
7 feet below the flood stage. The losses were due to the fact . 
that the rise was a most unusual one for the month of No- 
vember, when low-water stages are the rule, and much stock 
and lumber had accordingly been left on the lands subject to 
overflow. It has been stated, however, that the losses would 
have been more than doubled had it not been for the warnings 
issued in advance of the flood. 

The Milk River at Havre, Mont., froze over on the 15th and 
the James at Huron, 8S. Dak., on the 17th. The Missouri was 
still open at the end of the month from Bismarck, N. Dak., 
southward, altho heavy floating ice was observed at Bismarck 
on the 18th. There was a small gorge at Sioux City, Iowa, 
on the 20th, and floating ice as far south as Kansas City, Mo., 
from the 22d to the 28th, inclusive. 

The first ice in the Mississippi River was observed at Vort 
Ripley, Minn., on the 17th. Floating ice was also seen on the 
23d at Prairie du Chien, Wis., but none below that point. 

The highest and lowest water, mean stage, and monthly 
range at 281 river stations are given in Table VI. Hydro- 
graphs for typical points on seven principal rivers are shown on 
Chart I The stations selected for charting are Keokuk, St. 
Louis, Memphis, Vicksburg, and New Orleans, on the Missis- 
sippi; Cincinnati and Cairo, on the Ohio; Nashville, on the 
Cumberland; Johnsonville, on the Tennessee; Kansas City, on 
the Missouri; Little Rock, on the Arkansas; and Shreveport, 
on the Red.-—H. C. Frankenfield, Professor of Meteorology. 


THE WEATHER OF THE MONTH. 


By Mr. P. C. Day, Assistant Chief, Division of Meteorological Records. 


PRESSURE. 


The distribution of mean atmospheric pressure for Novem- 
ber, 1906, over the United States and Canada is graphically 
shown on Chart VI, and the average values and departures 
from the normal are shown for each station in Tables I and V. 

The mean atmospheric pressure was above the normal over 
all sections of the United States and Canada except the 
extreme southwest, along the Gulf coust, and over New Eng- 
land and the Canadian Maritime Provinces. 

Over the interior portion of the United States from the 
Rocky Mountains eastward, pressure averaged unusually high, 
due in the main to the slow passage eastward of several well- 
defined areas of high pressure during the early part of the 
month. Pressure averages for the month were decidedly 
below the normal, —.05 to —.15 inch, from New England 
northeastward over New Brunswick and Nova Scotia. 

Over the north Pacific coast and adjacent territory the 
almost continuous low pressure during the early part of the 
month gave way during the second decade, and unusually 
high pressure prevailed over that section during the remainder 
of the month. 

TEMPERATURE. 

From the Rocky Mountain slope eastward to the Atlantic 
the monthly mean temperature averaged above the normal, 
except over eastern New York and northern New England, 
where slight deficiencies were noted. Over the lower Missis- 
sippi Valley the excess of temperature was marked, averaging 
about 5° daily above the normal in the southern portions of 
the States of Alabama, Mississippi, and Louisiana. 

Temperatures along the northern border were generally 
above the average, especially over the upper Lake region, and 
under the influence of the prevailing southerly winds from 
the high pressure over the central part of the United States 


the positive departures in Canada from the Lake region to 
Manitoba and northward showed marked increases. 

From the Rocky Mountains west to the Pacific coast, except 
over small sections of northern California and western Oregon, 
the temperature was generally below the seasonal average. 
Over southwestern Utah, southern Nevada, and southeastern 
California, the month was an unusually cold one. 

Maximum temperatures of 90°, or above, were recorded in 
southwestern Arizona and southeastern California and over 
the southern portion of Texas. Maximum temperatures of 
80° to 90° were confined principally to the Gulf States. 

Severe cold was experienced over the lower Mississippi 
Valley and east Gulf States from the 12th to the 14th, and 
freezing temperatures prevailed over the interior of that sec- 
tion with killing frosts almost to the Gulf coast. Unusually 
cold weather prevailed over California during the latter part 
of the month with heavy to killing frosts in many portions of 
the southern part of the State. 

Minimum temperatures from 10° to 25° below zero were 
recorded over North Dakota and in the central Rocky Moun- 
tain districts during the progress of an extensive area of high 
pressure southeastward over the Great Plains and central 
valleys from the 18th to the 20th. 

PRECIPITATION. 


The precipitation during November is usually heavy, 
above 4 inches, over the lower Mississippi Valley, and on the 
Pacific coast from central California northward over the dis- 
trict west of and including the Coast Range of mountains, and, 
including the higher elevations of the Cascades, where monthly 
amounts from 10 to 15 inches are frequently recorded. 

Precipitation is usually light, less than 1 inch, over south- 
ern California, the Rocky Mountains, and the Great Plains, and 
comparatively light over the Florida Peninsula. 
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During November, 1906, normal conditions over southern 
Florida were reversed and the heaviest rainfall ever recorded 
in November, 10.82 inches, was measured at Key West. Nearly 
all of the above amount, 10.30 inches, occurred from the Ist 
to the 3d, during the prevalence of a slight barometric depres- 
sion apparently central over western Cuba. Over the central 
Mississippi Valley precipitation was also far in excess of the 
average. The amount of fall over western Tennessee, north- 
ern Mississippi, and northeastern Arkansas from the 16th to 
20th was at many points the heaviest ever recorded. Much 
damage was done by floods in the small streams, which in 
many cases were higher than ever known previously. 

Over the north Pacific coast the rainy season, which began 
unusually early in September, continued thru October, and 
rainy weather was almost continuous from the 2d to the 21st 
of November. During the latter period the fall, especially on 
the western slopes of the Coast Range and the higher eleva- 
tions of the Cascade Mountains, was unusually heavy. At 
Glenora, Oreg., a station on the western slope of the Coast 
Range of Mountains, at an elevation of about 2500 feet, the 
amount of fall from the Ist to the 20th reached the remark- 
able depth of 38.73 inches. 

On account of the heavy rainfall during September and 
October the ground over the headwaters of the streams in the 
Coast and Cascade mountains was already thoroly saturated 
and the streams were bank full, so that the additional fall 
during November caused serious floods in all streams having 
their sources in the above-mentioned mountains. 

Precipitation was also generally in excess of the normal 
over the upper Lakes, the upper Mississippi Valley, the area 
drained by the Missouri River, the mountain and plateau 
regions, and was unusually heavy over western Texas and 
eastern New Mexico. Over nearly all districts from the lower 
Lakes to the Atlantic coast and south to central Florida and 
the Gulf coast regions, except northern Mississippi, north- 
eastern Arkansas, and the extreme southern coast of Texas, 
the precipitation for the month was unusually light. Less 
than 50 per cent of the normal occurred over all sections near 
the coast from New England to Florida and over nearly the 
entire Gulf region. 

Over all of California precipitation was largely deficient. 

SNOWFALL. 

The total snowfall was generally not above the average, but 
the extent of territory over which snow occurred was unusu- 
ally large, measurable amounts being reported from all dis- 
tricts except comparatively small areas near the south Atlantic, 
Gulf, and Pacific coasts. Over the southern Rocky Mountains 
snowfall was generally heavy, most of it occurring during the 
prevalence of an area of low pressure over that section from 
the 17th to 19th. The fall was especially heavy in eastern 
New Mexico and western Texas, where depths from 12 to 18 
inches were general. High winds and severe cold weather 
immediately following drifted the snow badly and caused 
much suffering and some loss to animal life. 

Rather heavy snowfall occurred in the northwest quadrant 
of the low area that moved from Texas to New England from 
the 14th to the 16th, the depth over parts of Pennsylvania, 
New York, northern New Jersey, and the interior of New 
England ranging from 5 to 10 inches. Heavy snows also 
occurred over Missouri and adjacent territory on the 14th, the 
amount of fall ranging from 3 to 12 inches, a very unusual 
depth so early in the winter. 

At the end of the month but little snow remained on the 
ground except over interior New England, the northern por- 
tions of Michigan, Wisconsin, Minnesota, and North Dakota, 
and over the Rocky Mountain region. 

RELATIVE HUMIDITY. 

Relative humidity was deficient over the Atlantic, Gulf, and 

Pacific districts, but was largely in excess of the normal in all 
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portions of the mountain and plateau districts. Over Colo- 
rado, western Texas, New Mexico, Arizona, and Utah, the 
humidity averaged from 10 to 16 per cent above the normal. 
Cloudiness was also much in excess of the normal over the 
last-named region. 

As a rule, the month was one of much pleasant weather over 
all eastern districts, where the usual outdoor occupations were 
pursued with little interruption, while from the Mississippi 
westward much cloudy and inclement weather prevailed. 

Average temperatures and departures from the normal. 


° Average 
“ 5 tempera- De ome > ,Avemge 
tires or the departures 
Metricte. 23 fer the current a lines 
3% fae month, January 1. January 1, 
Z. 
° ° °o ° 
New England .................. 9 39.4 — 0.6 7.2 0.7 
Middle Atlantic ................ 13 46. 2 1.3 13.1 1.2 
South Atlantic . iabkcennes 10 55.1 1.0 5.2 0.5 
Florida Peninsula * . sab ddediwes S 68.0 1.4 2.0 0.2 
East Gulf. . ‘ sundbesenne xs 58.7 3.0 3.6 0.3 
PT tink dthenbeekneuetéee 7 57.6 1.3 — 3.5 —0 
Ohio Valley and Tennessee...... 12 46.0 1.4 + 48 a4 
SE becbeenens cece scesues 8 39.6 0.6 +14.0 1.3 
Upper Lake . eusancusseses 10 36.5 2.6 22.1 2.0 
North Dakota *. .. debsens x 26.0 2.7 425.0 2.3 
Upper } Valles Valley. hob conte 13 38.1 1.3 8.4 0.8 
+ al sn eees ll 37.3 0.5 +10.3 0.9 
Serthorn Slope LéeseSedaduuaceese 7 31.6 1,2 + 9.1 0.8 
Middle Slo ikea di 6 40.8 05 — 1.9 — < 
Southern Slese®... penee6bebtcsnente 6 46.2 2.8 17,7 — 1.6 
Southern Plateau *.............. 13 46.2 —1.2 — 1,1 0.1 
Middle Plateau *............... 8 35.1 2.1 — 3.0 «= 69 
Northern Plateau*.............. 12 35.3 — 03 17.6 + 1.6 
SR EL ca sedccuwscencasas 7 45.5 0.1 +13.7 1.2 
I one db un wd ee seeee 5 53.1 — 0.4 $12.1 1.1 
EE ED nbn 4000.06 kn ccna csnes 4 56.3 —1.3 8,2 0.7 


* Regular Weather Bureau and selected cooperative stations. 


In Canada.—Prof. R. F. Stupart says : 

The mean temperature of November was higher than the average from 
Saskatchewan to Lake Huron, and either average or about 1° above or 
below in other portions of the Dominion. The largest positive depar- 
ture, amounting to 7°, occurred in Manitoba and to the northward of 
Lake Superior. 


Average precipitation and departures from the normal. 


— 
° Average. Departure. 
2 
Distri 2 g A 
istricts. | > ecumu- 
2s Current ——- Current lated 
=* month. aiiiees month since 
“ ' Jan. 1, 
Inches. Inches. Inches. 
Bay Maka, 2.0.0. ccccccccccevcesceccsese 9 2. 65 69 —1.2 —2.3 
Middle G tlantic nls lta lela ai pees alias amataaa 13 1. 68 53 1.5 0.4 
EE MED 0.90 auwocavccnccecesecevers 10 0. 95 33 —1.9 3.7 
Florida Peninsula®..................... 8 2. 29 105 40.1 4.5 
East Gulf............. decked ukaebe vale a s 1. 60 46 —1.9 0.5 
West Gulf... endéntneunens 7 2. 46 65 —1.3 —8.0 
Ohio Valley and Tennessee.............. 12 4.31 116 0.6 —3.5 
I PED v.cn 66 660 cdccuncedcnececonsses . 2.19 69 1.0 28 
CE MED cnncesescesovescceccecescsess 10 3. 20 123 0. 6 -1.6 
North Dakota*.... er chooedeoosee's 8 1. 53 184 +0.7 2.1 
per wp Valley. apenceessuseoten 13 3.11 147 +1.0 0.4 
Mineo Me WET vccccccecqovcsscesecerses 11 1. 48 116 0.2 +1.3 
WOTUNOTR BEGG. 0. ccc cccccccccccssccesce 7 0. 89 182 +0.4 +B. 
| a 6 1,31 144 +04 2.6 
Southern Slope®..............ceeeeeceees 6 2. 51 156 0.9 4.8 
ED EES ©... cccccceoescecessees 13 1.54 241 0.9 43.6 
Tr nnés as bs-ghtnmednenneees 8 1.27 190 +0.6 4.4 
PD PEOONE® . cc ccccccovesvscecsess 12 2. 35 131 0.6 —0.3 
i i tceebenet consent es nie Ai 7 8. 54 123 1.6 -5. 3 
Rd nis niggas eign & open 5 1. 54 47 » L0.8 
cd eccnsecetece teeeiwenteces 4 0. 82 62 —0.5 +5. 3 


* Regular Weather Bureau and selected cooperative stations. 
In Canada.—Professor Stupart says: 


The precipitation was very generally in excess of the average from 
Manitoba westward to the Pacific and also in the Maritime Provinces, 
while in Ontario and Quebec it was deficient in most districts. Near the 
coast in British Columbia it was almost wholly rain, and in the upper 
mainland it was part rain and part snow. In the western provinces it 
was almost wholly snow. In Ontario, Quebec, and the Maritime Prov- 
inces it was part rain and part snow, the former preponderating. 

At the close of the month all the higher lands of British Columbia and 
the whole of the western provinces, exclusive of southern Alberta, were 
snow covered, with fair sleighing in many districts. In Ontario the 
ground was mostly bare, except in Algoma and Nipissing, and in some 
localities near the Ottawa River and in Quebec there was but a thin 
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covering, as was also the condition in some portions of Nova Scotia and 


Prince Edward Island. 


Average relative humidity and departures from the normal. 


Districts, 
SE NEED dccccccccdaecees 
Middle Atlantic.......... 


South Atlantic . ice i i 
Florida f Peninsula. .... 


East Gulf ....... 3 
it cdksiahhen denis 3 
Ohio Valley and Tennessee. . 3 
Lower Lake seeaeee pie en she’ 8 
U r Lake...... sos esenes 81 | 
North Se 84 
Upper Mississippi Valley..... 78 
Average cloudiness 
© 
to 
Districts. Fa 
2 
ra 
=< 
New England iddutaewmasn oe 
Middle Atlantic..............| 45 
South Atlantic . 3.2 
Florida Peninsula. . 4.3 
East Gulf ..... socthee< 4.0 
West Gulf...... -| 8.1 
Ohio Valley and Tennessee... 5.7 
Lower Lake. ve ee 
per Lake. 7.6 
Neen Dakota . cumasae “Gane 
Upper Mississippi Valley ae 


Average. 


ZJx2RVBZ222”* 


— to 


a 


Departure 


Departure 


from the 


from the 
normal 


normal, 


i 
RUSK OM Ce he 


Districts. 


Missouri Valley . joebees 
Northern Slope.............. 
Middle Slo 
Southern Slope.............. 
Southern Plateau .. 
Middle Plateau. 
Northern Plateau ... 
SPEED OED occweccecscesces 
1,” eae 
South Pacific................ 


md departures from the normal. 


Districts. 


Missouri bs & 

Northern Slope. . 

Middle Slo haga tees 
Southern ROE 
Southern Plateau .... 
Middle Plateau ........ 
Northern Plateau 
DE I, occwceceneccces 
Middle Pacific 
PE PODS cecndcncceveccs 


61 


from the 
normal. 


Departure 


Departure 


] 


0 


from the 
normal 


—— 


= s 
— ee: 


Stations. 


— 


Block Island, R. L.. 
eee 
Do 

Buffalo, 


iy coece 


Canton, N, Y. seane 
Cheye nne, Lb eee 
Chicago, jee 
Cleveland, Ohio . 
Columbus, Ohio ......... 
Detroit, Mich...... 
aw Me. 
ietewscceetswe a4 
_ ee anceeneeeee 
Ei Paso, Te x. knees een te 
Fort Smith, Ark. 
Grand Have n, Mic sh. 
Grand Rapids, Mich ..... 
Green Bay, Wis.......... 
BEGUOMG, BEOME.. ccc cccces 
Indianapolis, Ind........ 
Milwaukee, Wis wee 
Mount Tamalpais, Cal... 
Do. 
Do.... 
Do 
Do.. 
Do 
ae 
eae 


Maximum wind velocities. 


Direction. 


Stations. 


Nantucket, Mass. . , 
New York, N. Y aba iebeen 


lenaee-cke 
ae 

Do 

Do 

eiswens 

in 
ee ee 


Do. 
Rapid C ‘ity, S.Dak.. 
Salt Lake C ‘ity, U tah. 
San Francisco, Cal... 
Southeast F arallon, Cal. 
Tatoosh Island, W ash. 


Do. 


De oer 


aeae Date. 


2 Ot de CO OS OH 


535 


Direction. 


se, 


nw, 
nw, 


nw. 
nw, 
nw. 
hw, 
ne 


nw 
ne, 
nw, 


e2n 2 


nw, 
sw, 
sw. 











ant ag 

















In the following table are given, for the various sections of 
the Climatological Service of the Weather Bureau, the aver- 
age temperature and rainfall, the stations reporting the highest 
and lowest temperatures with dates of occurrence, the stations 
reporting greatest and least monthly precipitation, and other 
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TEMPERATURE AND PRECIPITATION BY SECTIONS, NOVEMBER, 1906. 


data, as indicated by the several headings. 


The mean temperatures for each section, the highest and 


Section. 


pS rere 


AFIBOBR se 0c 00 csccccccsecs 


Arkansas 


California....... jamie 


Colorado... 


Florida .. 


Georgia .........66+ 
Hawaii.. 


DD éeccevess couciatel 


Illinois ....... 
Indiana....... 
es che0es sebcecacsee 
Kansas ...... eovweens 
Kentucky............+- 
RBUEIOED « ccocccccssces 


Maryland and Delaware 


Michigan ..............- 
Minnesota .............- 


Mississippi ............ 


DUNNE bccccecccecvesed 
Ds cocccdcecossens 


Nebraska . 
Nevada 


New Balad 


New Jersey . 


New Seate os... ponda 


DE WER nos técovsaceond 
North Carolina ......... 


North Dakota........... 


Oklahoma and Indian 
Territories. 

Oregon .. 

Pennsylvania . 


Porto Rico........ 


South Carolina .......... 


South Dakota ....... i 
Tennessee .......... 


Pt  senkesedeuceunawil 


aes 
Virginia .... 

Washington . 
West Virginia 
Wisconsin ............. 
Wyoming .............. 


* Maine, New Hampshire, Vermont, Massachusetts, Rhode Island, and Connecticut. 


arture from 
e normal. 


Mth 


Section average. 
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Temperature—in degrees Fahrenheit. 


Station. 


8 stations . 


Monthly extremes. 


Highest. 


Date. 


7 | 18,19 


~~ tome Se 12 
Centerpoint .... 88 16 
Crafton ville 105 12 
§ Holyoke. 79 9 
?Las Animas 79 8s 
Orange City .. 92 19 
Sereven . . 88 22 
Waialua Miil, Oahu. 91 9 
Hotspring . sooel 8 
Carrollton .......... 78 5 
is. asim eusesses 78 20 
8 stations . 76 6 
A 81 10 
BE, FORM occcee 89 6 
| Sehriever. 90 18 
Westernport, Md.... 78 21 
Harbert 7 6 
New Ulm.. cal oe 6 
§Aberdeen........... 89 17 
+Magee . eee 89 194 
Windsor ...... 8S 7 
Huntley 73 13 
Bridgeport. . 78 13 
Logan .. 83 11 
Norfolk, Mass 70 18 
Toms River..... 70 19 
§Monument ... 86 102 
¢Socorro ... .... 86 nN 
Watertown ......... 7 18 
Sstations........... 85 | 19,2 
Di inckeses-esseel ‘ae BY] 
?Buford ....... 68 45 
BENE. ccocsecesétsc| Ue 20 
Guthrie, Okla 8 6,10 
WEED ccacvecscoses 81 1 
Johnstown. ese, ae 21 
§Central Aguirre coocl 
Oe 97 
Blackville ......... 89 9 
Pee cescucccccvces! 5 
Sevierville ......... 8 20 ; 
Fort Mclaotosh 101 17 
Thistle ..... 90 2,4 
Doswell...... 82 20 
Cheney .... 70 4 
§Sutton ...... ten 21 
?Weston ..... 84 20 
Prairie du Chien.... 70 6 
Wheatland . 70 12 


Station. 


DEE wsaveceseee 


F — wend 1). 
Pond . 
Bodie. 


A atdege Springs ... 


De Funiak Springs. . 
DED dovncee coeus 


8 stations . 


Humuula, Hawaii. . 
Forney ............. 
DE ccc vescacees 


Laporte 


Woodburn.......... 
Hugoton era reer 


Shelby City. 


Ps ccseen 
dLiberty Hill ........ 
Deer Park, Md. 


Oakland, Md... 


Humboldt ......... 
Bagley, Detroit .....—16 


Ripley 
Bethany ...... 
Grayling .... 
Agate 

Geyser 


Millinocket, Me... 


Layton ..... 
Tres Piedras 


Indian Lake...... 
Pink Beds . 


ee 


Hedges ..... 


§Gage, Okla .. 
?Hooker, Okla. 


Granite .. . 
Dushore ...... 


8, 3 0 Se 


Greenville... 
White Horse 
Erasmus...... 


Hohenwald .... a dad 


Plemons. 
Plateau ..... 
Burkes Garden. 
Northport 


a 


Weyerhaeuser ...... 
Soda Butte, Y.N.P.. 


or more years of observation. 
records is smaller than the total number of stations. 


15 
16 


3 dates 


16 
212 
21§ 
23 


arture from 


e normal, 


f 


t 


Section average. 
De 


— = Ce nS 


2rPeeese 
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Precipitation—in inches and hundredths. 


Greatest monthly. 


Station. 


Cedar Bluff......... 
Natural Bridge .... 
Helena (No. 2) ..... 
Monumental....... 


Wagon Wheel Gap. . 
Key West. 

Ramsey. 

Nahiku, Maui. 
ST scveusvatene 
New Burnside ...... 
i icegasdedsex eed 
ere 
Fredonia ... 
Leitchfield 


Farmerville ........ 


Annapolis, Md 


Ishpeming.......... 
Two Harbors ....... 


BR schacsiannsesé 
Caruthersville ...... 
i tasescussscewn 
Tis ¢iatoakencvees 
Palmetto aE 
Rockport, Mass..... 
Atlantic City ... .. 
Roswell ........ 
Griffin Corners ..... 
Murphy ... 

Park River . 

Bucyrus .. ade 
Blackburn, Okla... 
ee 
Somerset... . 

Rio Blanco ........ 
Walhalla ......... 
Elk Point 

Bolivar ..... 
| 
Grayson cece 

Big Stone Gs jap (a).. 
Quiniault . - 
PUSMOCNSR .. occ csces 


Stevens Point....... 
Chugwater.......... 


DESORIPTION OF TABLES AND OHARTS. 


By Mr. P. C. Day, Assistant Chief, Division of Meteorological Records. 


For description of tables and charts see page 38 of Review for January, 1906. 
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a al od 
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Amount. 


4. 83 
3. 27 
3. 53 
. 82 


25.90 
“96 


. 39 


08 


. 23 


36 
60 


58 
31 


00 
24. 38 


. 96 
2. 05 


+48 stations, with an average elevation of 720 feet. 


Least monthly. 


Station. 


Flomaton 


PRET. acess cocees 


Fort Smith . 


Mammoth Tank ... 


( ‘ripple Creek. 


4 stations. 


St. George .. 


Kaanapali, Mz aui.... 


Garnet....... 
La Harpe ..... 


Hammond......... 


Washta.... 
Lebanon .. 
Richmond... 


Morgan City 


Westernport, Md 


Plymouth .... 
Worthington . 


Quitman........ 


Dean . 

Decker 

4 stations 
Wabuska ...... 
Houlton, Me 


South Orange....... 


Vermejo 


Searsdale ..... 
Pinehurst .... 


Beach 
Philo ...-. 


Pauls Valley, Ind. T 


Riverside . ; 
Harrisburg ..... 


Guanica Central .... 


Winnsboro 
Cherry Creek 


Elizabethton. 
Riverside .. 


Indianola.......... 


Randolph . 
Ephrata ........ 


Harpers Ferry 


ae 
Barnum .... 


} 146 stations, 


November, 1906 


Amount. 


SpeoS 





lowest temperatures, the average precipitation, and the great- 
est and least monthly amounts are found by using all trust- 
worthy records available. 

The mean departures from normal temperature and precipi- 
tation are based only on records from stations that have ten 
Of course the number of such 


. 65 

30 
. 58 
.18 
00 
. 10 


. 20 
06 


.00 
. O4 


. 62 


02 





























Stations. 


New England. 


Masters ......00.00 
Portiand, Me.......- 


Concord 


Burlington.......... 


Northfield. . 
Boston . 


Nantucket ..... canine 
Block Island ........ 


Narragansett .. 


Providence co agg 
Hartford........-..- 
New Haven........- 


Mid. Atentis States. 
Albany . 


Binghamton - a roe : ves ‘24 


New York.. 
Harrisburg. . 
Philadelphia .. 
Scranton . 
Atlantic C ity.. 
Cape May . 


Baltimore ......-.--. 


Washington .... 
—— Henry.. 


nehburg. . 
ant Weat her 


Norfolk .......----+- 
Richmond... ......-- 
Wytheville.......--. 


8. Atlantic States. 


Asheville .......---- 
Ghasietle....----++- 


Hatteras . 
Raleigh uae 
Wilm ngton nit enewe 


Charleston .......--- 


Celasse, © 8. C. 
Augusta. . 
Savannah. PEre 
Jacksonville .. 

Florida ~— ns la. 
Jupiter. . : . 
Key West.......... 
Sand Key ..... os 
Tampa. 

East Gulf States. 
BMaMtA 2... oc ccccesss 
Macon .......--- - 
Thomasville ...... 
Pensacola .........-- 
Anniston ....... 
Birmingham 
REED pc cccnconscess 
Montgomery ......-- 
Meridian..........-- 
Vicksburg. . 

New Orleans . 

West Gulf States. 
Shreveport. . 
Bentonville. . hacen 
Fort Smith.......... 
Little Rock ......... 
Corpus Christi . 

Fort Worth......... 
Galveston. . eureue 
Palestine............ 
San Antonio........ 
NEES cc cc ccccescess 
Ohio Val. and Tenn. 
Chattanooga nal 
Knoxville. ......... 
Memphis............ 
—. ph eeenwnie 
xington...... ine 
Louistille blaine tena slice 
Evansville ......... 
Indianapolis........ 
Cincinnati.......... 
Columbus........... 
eee 
Parkersburg ........ 
ae 

Lower Lake Region. 
SD siebouaes ose 
i sbedesctaenes 


Grand Haven ....... 
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Barometer above 
sea level, feet. 


Elevation of 
instruments. 


Thermometers 
above ground. 
Anemometer 


116 


305 111 


37 
48 
69 
59 
83 
10 
102 


above ground. 
mean of 24 hours, 
to mean of 24 hrs. 


Actual, reduced to 
Sea level, reduced 
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338 


29. 92 
29. 98 
. 00 
. O8 
. 06 


29.97 
. O1 
04 
08 


08 
.10 
06 
12 
. 10 
. 09 
.10 
. 12 
11 
.12 
12 


Departure from 
normal, 





Pressure, in inches. 


. 09 
. 06 
06 
. 068 
Ol 
. 05 
08 


06. 
-04 


0% 
04 


. 06 
. 05 
. 08 
. 04 
. 06 
. 05 


04 
. 05 
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-01 
. 00 
. 02 
01 


.04 
. 0 
. 03 
01 
. 06 
05 
.01 
. 04 
. 02 
.01 
. 00 


-01 


mean min, + 2, 
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Maximum, 
Mean maximum. 
Minimum, 
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TABLE I.—Climatological data for U. S. Weather Bureau stations, November, 1906. 


Temperature of the air, in degrees 


Mean minimum. 


30 


40) 
38 
45 
37 
35 
44 
10 


oe 


Precipitation, in 


’ 


om 


dew-point. 
Mean relative humidity, 
per cent. 
normal, 
miles. 


more, 


range. 
Mean temperature of the 


Mean wet thermometer. 
Days with .01, or 
Total movement 


Departure fr 


] 


st 


NNA10C CN Se O+i9 
Cee nwmoent iver 


ms 
6Se 


PSP NE tom pope pe ps ge ge 
. 


se no 6 


T° Pre: 


= 


— rm CO nS 


~] 


PFrESP Sr PEPE SP rPerrr 
Sor > Se ~~ ot > 


9° = GAPS = PO =p 


i Co Oreo bo 
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— i ht CORD hee ee 
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our 
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oom 
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onoe 


nnoce 
=-woo- 
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SkeSrses 
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Serres sen 
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Wind. 
} Maximum 
® velocity. 
Lal | 
he | 
we igi] 
=a |*s| § 
— = ~ | 
 \£2| 3 ig 
. a |2 
Ae = a IA 
nw, ° 16 
nw, né 15 
nw nw 16 
n. 8 22 
n. n 3 
nw ne 11 
w. e. 15 
nw ne, 15 
nw, nw, 16 
nw, Ww 16 
nw n 15 
nw w. 23 
w. w. 22 
nw, w. 16 
nw. nw. 27 
nw, n. 15 
nw, sw. 22 
nw, nw, 29 
WR, bass lisswadleas 
nw. w. 27 
nw, nw, 28 
n. nw. 29 
nw, nw. 28 
nw, nw. 28 
n. sw 21 
n. s 21 
w. s 18 
nw se. 17 
ne, sw. 11 
n. n. 29 
n. nw. 28 
n. 8. 18 
ne. n. 1 
ne. sw. 18 
nw w. 11 
ne aw, 18 
ne s 14 
e. ne, 1 
ne ne. 7 
ne ne, 6 
ne, ne. 1 
e. nw. Iii 
nw, sw. 11 
ne. sw. ll 
ne. sw. 14 
se, nw. 11 
ne. se, 17 
n. se 16 
e. w 11 
ne. 17 
ne. s 17 
ne. 8 17 
ne, 8. 16 
se, 8. 16 
e. w. 16 
nw, w. 16 
n. ne, 22 
e, sw. 16 
ne. n. 12 
ne. sw. 16 
ne, ne, 18 
n. s 1é 
ne, Ww 21 
sw. sw 21 
ne. w 17 
w. se 17 
se, s 17 
n. sw 21 
ne sw 21 
se sw. 21 
ne. sw. | 21 
nw, sw 21 
w. w 22 
w. Ww 21 
w. Ww 18 
w. sw. | 22, 
w. sw. 2} 
n. nw, | 22 
w. w. 22 
w. 8. 18 
w. se, 18 
sw. sw. 21 
w. sw. | 21 
sw. sw. 21 
w. sw. 21 
w. se 17 
sw. ne 21 
se, sw 21 





Clear days. 

Partly cloudy days. 

Cloudy days. 

Average cloudiness dur- 
ing daylight, tenths, 

Total snowfall. 
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* ——E 
Elevation of 
| instruments. 
‘e le | 
°¥ syle 
Stations. sé ie |e 
3 agile 
Sp oo 
S2 |8eig 
— 
Fg (S43): 
a le i 


Up. Lake Reg—Cont. 


Grand Rapids....... 707 121 
Houghton .......... 668 66 
Marquette. .......... 734 77 
Port Huron......... 638 70 
Sault Ste. Marie... .. 614 40 
i steae 823 140 
Milwaukee. 681 122 
Green Bay........-- 617 
Duluth ........««.++- 1,138 11 
North Dakota. 
Moorhead........... 8 
Bismarck ........... 1,674 8 
Devils Lake......... 1,482 11 
Williston .......... 1,875 14 
Uj Miss. Valley. 
Minneapolis .............. 102 
Bt. Pawl.......ceeee- 837 171 
La Crosse .......... 714 71 
Madison ...........- 974 70 
Charles City ........ 1,015 8 


Davenport .......... 606 71 
Des Moines......... 861 34 


Dubuque............ 698 100 
Keokuk.. 614 64 
BED oc ac concestecse 856 87 
La Salle............ 536 56 
sebacenetooese 609 11 
Springfield, Ill...... 644 10 
annibal........... 534 75 
St. Louis ..........-. 567 208 
Missouri Valley. 
Columbia, Mo....... 784 11 
Kansas City ........ 963 78 
Springfield, Mo ..... 1,324 98 
Saas . 984 4 
Topeka ......-0.c00 ceens 85 
Lincoln ........-++.- 1,189 11 
Omaha ... 1, 105 115 
Valentine .......... 2,598 47 
Sioux City.......... 1,135 96 
Pierre .............. 1,572 @ 
BERBOR occcccccccess 1,306 56 


Yankton ........... 1,238 49 


BREDED 0.40 ccc cccecee 2,505 11 
Miles City .......... 2,871 26 
Helena ............- 4,110 8 
— sagebederese 2,962 8 
DE necesessea 8, 46 
Cheyenne .......... , 088 56 
Lander ............- 26 
Yellowstone Park... 6, il 
North Platte........ , 821 11 
'¢ Slope. 
DERSED ccacccoscoccs 5, 291 129 
PRED accccccccccces 4, 80 
Concordia 1,398 42 
Tepasbaseeueele 2,509 44 
WEED ccccocsccces 1,358 78 
Oklahoma .......... 1,214 10 
‘Ahern Slope 
Abilene ............ 1,788 45 
Amarillo 8,676 10 
DME cave cevececs 8 
BE isccsccsesete 3,578 9 
Plateau, 
Pi ca oi eegliens 8,762 10 
Santa Fe....... ‘ 7,018 33 
StS, snodedee 907 12 
EL obendeedcene 1,108 50 
WEED dadocccsccccce 141 16 
Independence ...... 8,910 11 
Pl ut. 
PGs cesdccseccccces 4, 56 
Tonopah. ........... 6,089 12 
Winnemucca ...... 4,344 18 
SN ncnence esses 5,479 10 
Salt Lake City ...... 4, 366 105 
Durango.......... 546 18 
Grand Junction .... 4,608 43 
Pl i. 
Baker City.......... 3,471 48 
Epbandcescebecdes | 78 
Lewiston ........... 757 10 
Pocatello ........... 4,477 46 
Spokane ............ 1, 929 101 
Walla Walla....... 1,000 71 
North Head......... 211 11 
Vort Crescent ....... 259 12 
PEED cbcccscesceccs 128 185 
EE: 213 113 
Tatoosh Island...... % 7 
4, " 158 68 
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TABLE I.—Climatolegical data for U. S. Weather Bureau stations, November, 1906—Oontinued. 
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= | 
# a is 
“as > 
2s =. 8 
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2% 22 36 
E Es BE 
= = = 2 
= gs Se a 
2 ° ry x 
= = = a 
82 3. 21 0.3 11 
. 6. FD hvswees 16 
78 406 +1.3 16 
80 1.9 — 0.9 9 
8&3 2.84 0.3 Ii 
76 3.08 +060.3 18 
S4 2.79 + 0.7 8 
80 3.76 +17 9 
SA 1,68 0.1 10 
84 1.80 0 
90 3.02 2.1 12 
79 1. 38 0.7 8 
SB 2 \..... 9 
8&3 1,00 0.4 5 
7% 3.11 +1.0 
- 2.58 +19 9 
79 1.73 + 0.6 7 
04 2.05 +0.6 10 
82 2.36 + 0.6 s 
87 3.21 + 1.7 9 
79 2.66 + 0.6 9 
77 2.29 + 0.6 9 
82 2.9 +0608 14 
76 1. 92 0.2 7 
76 7.88 +3.7 10 
oes 1. 98 . W 
77 GS loccsces 11 
730 38.18 + 0.2 8 
..-| 297 '|+ 49 9 
70 4. 67 1.6 s 
73 133 +02 
..- 298 + A6 9 
73 3.08 + 0.9 9 
71 2.66 — 0.4 9 
4. 06 il 
— 2.83 + 1.8 9 
69 0.28 — 0,4 6 
67 0.52 — 0.5 6 
78 0. 92 0.5 8 
0.65 — 0.2 6 
75 0.45 0.0 8 
80) «=O. 70 0.1 9 
0. 66 0.0 5 
7 0. 89 0.4 
840 0.74 + «01 7 
73 0. 84 0.5 12 
76 1, 38 07 4 
80 DE ladeen et 15 
7 0. 40 0.0 866 
72 1,42 1 s 
75 0.41 — 0.2 4 
71 0. 63 ... 4 
80 1. 01 0.7 3 
7 1.31 + 0.4 
69 1.30 + 0.7 7 
66 0.20 — 0.1 2 
75 0.71 0.1 4 
80 1.5 + 1.0 ‘ 
70 292 +20 9 
74 1.23—1.2 Il! 
7 3. 02 1.9 
77 2.41 + 1.0 12 
78 2.58 + 1.8 9 
ooo} AW <a 2 
78 406 +2.9 10 
66 41.22 + 0.6 
62 25.0 + 2,0 7 
64 0. 68 0.1 8 
67 2.71 +13 6 
45 1.20 +0.7 § 
47 0.23 — 0.1 2 
51 0.02 — 0.2 1 
66 1.47 + 0.7 
69 0.76 + 0.1 6 
56 OG lecsees 3 
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71 266 +1.5 9 
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74 «861.91 + 0.6 
7 1.09 + 06.2 14 
69 0. 81 0.8 14 
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6 076 —65 9 
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8 8.54 +1.6 
84 10.23 \4+ 1.7 2 
.-. 1051|)+ 41 16 
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8 1074 —14 B 
82 8.30 25 22 
&5 4.57 + 0.9 19 
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Stations. 


Mid. Pac. Coast Reg. 
Eureka . ; 
Mount Tamalpais i 
ey? Re — Light . 
i  occccéeceee 
on heel 
San Francisco . 
San Jose . 
Southeast Farallon. . 

S. Pac. Coast Reg. 
see icaedeanes uae 
Los Angeles .. 

San Diego........... 
San Luis Obispo .... 
West Indies. 

Grand Turk .. 
Sh EE ss es ceecse 


Panama, 


November, 1906. 
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TABLE I.—Climatological data for U. S. Weather Bureau stations, November, 1906—Continued. 


Elevation of 


instruments. 
> ele | Se 
OS Ons Oni) of 
2: =S-5 Fz 
Se 25°38 Fa 
eo SE EL) oe 
SF oto ES 
s= Beige =? 
g2 o22/83s| og 
Ss & dM | <5 
62 62 80 30.08 
3, 375 11 18 27.60 
499 7 18 2.52 
332 50 56 29.74 
69106 117 30.00 
155 200 204 29.92 
141, 78 88 | 29.92 
30 9 17 «30.05 
330 67 70 29.71 
338.116 123 29.63 
87 94 102 29.88 
201 47 54 29.83 
8 = 
82 48 90 29.82 


PD «ene0eeveovene , a oe 
NS waclniy-dee so seth wae ae 
Temperature. 
(Fahrenheit. ) 
Stations. : 
Bog 
B & ; 
5 & 
“ Ss 2 
=< — eo 
= = = 
anpene, : - 
Alaga . 3 colstnenolvestes 
Ashville. . 78 25 «(51.8 
Auburn . : 75 29 «456.4 
Rs <ocecssenne nue a ea 
DED cccdcecesccasars 854 32 60.84 
Boligee... .. 86 5 57.4 
Bridgeport . .. 2.2.20 cece slsceceslescces 
Burkeville. . 
Calera er ae ree 
Camphill ...... 2.22... cece ere eeeleceeee ceeees 
Cedar Bluff......... ‘an a 
GOMIGINO .ccccccce seosee S4 29 62.8 
DN vceccesenenscsaes 4 81 25 55.8 
Cordova...... ax ene 87 20 53.4 
ee es A 
DORMS 2... cc ccccccecs 86 31 64.0 
I vcagaGessenéedece 83 23 «51.5 
eee aE ae Re 
PE ccectiveccoeete 76 0 55.2 
Evergreen........ ae 86 5 61.9 
ED cccccatnuseee oe Pe. Sse 
a 83 21 53,1 
Fort Deposit . 87 35 459.4 
te ee int wea 80 24 54.2 
Goodwater ............... M4 23 «456.2 
Greensboro...... 83 28 «458.1 
Greenville. . sen 
Guntersville ie APA Be 
ED cna ccnneaehcin 84 20 53.8 
Highland Home 82 31 (59.4 
Lotohatchie ERIE FRCCe rok sheemahte 
Livin Bence seesseaevenss M4 23 «56.4 
 » * ee 79 23 «453.2 
SSA ‘ 81 22 59.2 
BMadicen Gtatlon..........|..-.-<leccceclecees 
Maplegrove .............. 81 22 51.2 
Milstead —_ SE Sse. 
Newbern ....... 86 24 58.0 
SE natin idudebe kites 82 22 52.6 
Opelika .... 81 25 56.6 
Ozark . 80 26 «458.3 
Prattville . siaciidiesa deibe~d vbtaeeat an Seen 
Pushmataha........ .... 86 25 58.6 
Riverton ......... iaweees 82 19 50.8 
Scottsboro ............... 81 22 51.8 
SES 86 24 (58.3 
SR oo... ohana shawunad Bees PRPs 
PE actceddiweacnee 81 23 «54.1 
AG APRS CR AS 6 2 
Thomasville.............. 87 25 56.7 
ORGS 84 25 54.7 
a tinea weeens a % 24 51.2 
RR 82 28 «(59.1 
Union Springs............ 80 26 57.0 
Uniontown............... 83 24 58.0 
Valleyhead............. 78 20 50.4 
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-{2 in Precipitation, in 7 AS 
Fahrenheit. iss s laches, : Wind. 3 | 
sis ‘ = | 
Bie | ‘ 2 7a 
‘ ro] . _- a & 5 wf & Maximum ~ o@ 
|e = eit | 8 Baise ° — 2 velocity. 7 ‘ip 
ne | E. z 2 i@ | 3 l/ER es =“ @iagiis bales & 
eq 3 & Bs sient. od ’ > 7c he |e @ |S to! & 
= os . ‘ a os fe =* 23 n so P = 
Ee: ~ 8 | 4 = 5 o & =. a -s af Es we ® : ed o\'alor & 
Ps istis q|& = 2s os esse Sk =) ga | SS \*| § eisiTlogi a 
exits 2 eg B igk ese Bg Be Fe SF ed! g 7) bbs! & 
x ao is iziais ;| ag le siaiia 3 s™ = ©s| & ia |S = 
coz|& (Bis s 2 gigi isis is | 21 FIZ |B BA ze lelslblgiss 3 
a a Alia AZ AZ GC Al Ae & |a A|e Ba 2) & Soe ol |e 
63.1 — 0.4 67 1.64 1. : 4.0 
50.6 +0.5 67 I1 56 33 23 45 21 48 45 80 3.138 2.3 14 5.520) n. 36 | n. 29' 9 9 12 5.4 
1 |) ere 71 «14 54 32 28 44 16 42 34 60 5. Ue Iseneene 7 16,982 | nw. | 70) ne. 80.11 11 8 4.5 1.0 
52.8 —1.0 71 8 58 40 | 29) 48 | 21 |....)....|....) @81 |— 2.2 6 16,4388  n. 76 | nw. | 17) 17; 8 5 3.7 
53. 6 0.3 81/11 68 31 24 44) 31) 46 39 63 1.19 — 1.9 5 5,415 nw. 36) n. 30 12} 4 14 4.9 
53.2 — 0.3 76) 14 68 32 24) 43 | 28 | 46 38 | 62 0.99 — 1.2 5 6,196 n. 36 | n. 30/21; 1| & 3.3 
55.4 — 0.9 77) 11) 62 40 29 49 23 49) 42° 68 1.59 — 1,1 6 6,289 nw. | 64) ne. 30°17' 8 5 3.5 
> ee 79 | 14 64 28 | 27) 40 | 84)....]....)..0. 5 aa hE WG. | ceslseosssheal Oe Oe ae 
3 arr 59 «14 55 44 22 5 12 can 5 3 err 6 (13,379 nw 53 | nw. | 17,18 & 7 3.8 
66.3 —1.3 61, 0.82 — 0.5 2.9 
51.4 — 4.0 |) 76 11) 62 29 30 40 32 #45 39) «66 0.73 — 0.4 4 3,157 | nw 24 | nw. | 17) 21); 5| 4 2.9 
58. 8 0.4 91 12) 70 36 2 48 39) 48 39 57 0.85 — 0.5 6 3,629 ne. 2 nw. | 17 13,11 6 41 
58.2 — 0.4 86 14) 66 39 25 SO 2 50 48 63 0.62 — 0.2 4 4,522) nw 28 | nw. 18} 26, 2} 21.5 
56.7 0.3 88 8 68 27 | 27| 45 | 48 | 47 | 38 59 1.08 — 0.9 § 4,415 un 24) sw. 17,17; 8 58 3.3) 
79.2 0.6 9 8 85 70 | 25, 74) 14) 73 | 71 | 78 4.17 —2.3 | 15 | 9,211 | « 33 ie 22) 816 6 5.1! 
* Record for 29 days only. 
TABLE II.—Climatological record of cooperative observers, November, 1906. 
Temperature, Precipita- Temperature. Precipita- 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. 
...0% z | 
Stati 4/2 Stati 4. |2 
ons. . ’ : ae ons. roe s lap 
| s te ee | Bi] g Ze ise 
8 5 | a8 | oS | 2 | .|.i8 § |7s 
ol ay i=] a = i es | -_ | a | a _ 
Ce 'e/2i2ela (3 
a = a = = A |e |e 
Alabama—Cont’d. ° ° Ins. | Ins. Arizona—Cont’d. ad ° ad Ins. | Ins. 
We ictnieccnneeseedecutsveenclssace pibinn 1.90 NE iin eacckneveenestee 91 24 «457.0 1,24 
Wetumpka .. SS ae 25 58.4 1.55 REED canscesevesaceees 87 19 52.8 0.87 
Alaska. Ti ethbeschiatiestaninan 77 14 44.6 2.92 25.1 
Loring . oe 47 23 36.8 21.57; T , Sree 92 27 | 57.8 0.74 
Killisnoo. oween -| 1 25 36.7 9.55 4.0 | U ad San Pedro.. 87 17 528 0.81 
SRGIEE cis ccscvesecnces 46 20 32.3 6.47 |...... be ge ee 98 40 68.0 0.74 
Arizona, oo meh NS peeetes Giver Gite aes! 8. 30 3.0 
Allaire Ranch . eas a 0.95 0.5 Wl eones sanenh dr dees * 88 16 50.3 0. 73 2.3 
Arizona Canal Co. Dam. 95 26 58.8 1, 21 , Es See Ree 2.90 8.0 
PE knéenausesasesesasus 90 28 59.7 0.70 WI nek senses scccens 84 11 46.8 1, 22 9.0 
| EE es 87 16 653.6 0. 97 1.0 Arkansas 
a 79 16 «651.6 1, 23 4.2 Dies caiviedhee ws neds« 76 20 47.0 3.80 
i ie tard ab cs Dihitcbaieitn : 75 8 43.2 1.91 3.0 er paddalicsheshookun 4, 82 
i ipccnreceniue bass oxacheeces ooo) B&D re ee paeaue Kecne 83 2 52.4 5.00 
~~ eee 85 18 6 1.35 2.0 | Arkansas City....... apex alonsegeli ake 8. 32 
SN sc was ae wensidon 88 26 «55.4 0.97 a 79 22 488 6.11 
CIID ono vce cc cosec|eeeeselsicsscledeece 0. 75 PORN ntecvcecéexerss 82 18 48.9 2,25 
Clarsons Mill............. 59 10 34.5 2.83) 22.3 SE Sk 00:00:066-40 node of cacculy caebeleghensl ee 
SD ncenes Késencssassclheccas safvcekgal “aN BS | Be ccccccnccscscsece 844 «825 (52.0° 9.09 
did bind dceeetncsens 85 2 54.0 1.92 |” EE Fen See Hee 4.10 
OE. Fs 80 20 ie lecenens Ie tbe $icans <en0ss clevedeniettabineaid 5,25 
Columbia............ 87 30 55.5 2,12 Comter Potat. .....cccecs 88 26 54.6 4.60 
SR oetnntin bbb deepen 84 32 55.3 2.40 Cn on civcessrexcsclenssas ee 10. 08 
ae 86 18 54.4 0.37 OS |] COMMER docecccccccescsces 82 25 | 48.6 4.75 | T 
Dudley ville aivarnke 88 21 55.1 0.55 ES, 17 47.2 6.69 1.8 
Fish Creek . cae eens sack Me i Be 0. 99 Es 0 incnneveeesssisevecslt<neeelsanene 2.97 
Flagstaff......... i E 70 0 | 35.6 2. 98 32.5 Des Are. 85 25 51.2 8,25 T 
QC OS ae 78 19 46.9 2. 02 of Dodd © ity.. 76 20 46.1 2. 30 0.2 
Fort Huachuca........... Sl 18 52.0 1. 00 a 75 18 46.5 3.15 1.3 
I iid a obiniteara kere ace 71 9 40.8 1, 20 7.0 ea 79 28 49.4 10.59 
SS Ss 92 30 57.4 1.10 rr 84 29 54.2 9.00, 
Grand Canyon .......... 78 8 47.4 3.50, 26.0 | EurekaSprings........... 77 20 46.8 3.60) 
Greaterville.... 80 16 51.4 0.88 1.0 Fayetteville ae ae 77 20 47.8 265 1.8 
ar ee evcsicungnel Jae 16.0 Forrest City.............. 79 25 50.2 8. 39 
SERS TIS 80 10 44.0 1.22 3.5 ... ra Mer RE RES fm cue 4.84 
Huachuca Res ...........) +++-- vevclesces 2.15 Hardy 77 19 | 47.2; 5.64) T. 
ae 77 2349.0 2.90 0.7 Ps ncas aodonsesyes 78 16 | 45.2 2,81 
Keams Canyon. ..... 72 91S) BAB] TRS ft Be ce cs cc cc cceccvcccss 82 2349.0 401 
Maricona.. 93 24 56.9 1.20 SE ae 82e 26 53.8° 16.69 
Mesa. 97 2 58.0 1,33 BOD wos cecccccunedonses« 86 29 «454.6 5. 26 | 
IIR von os-clocuuinlocnde desehie 3.60 17.0 || Hot Springs.............. 82 24 (50.3 4.72 
ee T me Seer 1.98 18.0 Huntsville ......... tbe 77 20 47.0 3.07 1.3 
eS ae 78 24 «56.9 1.56 8 DF TEES SE MR RE 
Paradise. .. 89 4 50.6 1. 77 GO 0 i andwneseccasses 84 TB. 1 GAD fs cccncs 
Parker . ae 96 24 «57.1 0.20 Sc cs ua pitgee peda x 79 23 | 4.5 |...... 
Phoenix (E x. Farm) Pees a 97 27 | 57.0) 1.26 nns> cxntenseses 86 27 | 58.7) 2.78 
lL See 88 40 63.8 0.90 DGG Gs co ceccescecoss« 804 20 48.0 38.50 T. 
yf a Se ere oe 1.48 | T. Ricad 06 cctecssupcamenwine BES! SS 8. 00 
are 76 10 41.4 2.90, 21.3 a 81 26 49.0 5.50 
Roosevelt ...... re 29 «459.0 0.78 Mammoth Springs........ ee 14 | 45.2; 5.30) T 
Ee 65 0| 36.5 1.37 9.1 hn SR er ae ae | 11, 22 | 
ee 89 21 55.0 0.75 DT othheseeneso¥anan’ 84 24 | 51.6 | 11,42 
DINED ccc cccsesncsces 85 19 50.5 1.16 AD Fh Pibmedcersscecconnsceas ey. 25 | 51.0) 2.50) T. 
GENET 0.0 cc cccccccscves 78 5 | 40.7) 1.55) 11.0 || Montrose ...............- 85 29 | 54.6) 9.3 
Gemtimel Ss . .... cccccccess 92 36 «459.9 8 0.88 Bieees TIORS. .. cccccccecss 73 26 | 48.8 | 3.01 T 
PRS 90 30 60.2 = 0.87 we 45 a6 ccnscvass 75 23 | 46.6 |....... 
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Temperature.  Precipite- Temperature. Precipita- Temperature. Precipita- 
| (Fahrenheit. ) tion. (Fahrenheit. ) tion. (Fahrenheit. ) tion. 
— — 
3 je 3 (3 3 |s 
) a S = 3 « 
Stations. a as Stations. ; | s las Stations. : B siz 
| g 2¢@ 7 4 eo = | <6 eo | g so | 4 
Ss igi sca = | = = ees = | s = ea ccs 
| & 3 the ss ro] = . ee ea = r| Fy A en z 
(wis = S | 4 = z s = . EC $ 4 = 
is | 3 3 = = 3 > es = © 3 3s 
| & | a1 Aa = = a = = = = a fo = 
| i 
Arkansas—Cont'd. ° S . Ins. | Ins. —; — eden e ° e Ins. | Ins. Colorado—Cout'd. ° © Ins. | Ins. 
Newport. . acescccccesleccccelecces «feccess 7. 36 Mono Ranch . os 82 19 46.0 0.27 3.5 Cope... eee eee 71 5 36.8) 1.05 6.6 
Ozar es 87 22 | 50.7 | 2.83 0.2 | Montague.............. -| 6 18 41.8 1.04 Crip lecreek . - ee see cael ae 2.5 
Pinebiuff . Cesccccccocccoece 80 30 | 50.4 10.96 82 22 wW.4 0. 99 DOERIOP cccnceccccccecces 57 | —11 28.9 1.74 7.5 
Pocahontas. .. 80 18 | 48.4 7.36 Monumental ............ 66 24 | 42.4 | 13.27 errs 65| —1/ 35.4) O44 
Gh dl ence egened 6060008 78 13/460) 2.09 0.5 Mount St. Helena ....... seb tiheaednescel See 3.2 Fort OOTERS . cc ccccccess 70 | — 9 | 8B6 /.......)...... 
Prescott ..... ....--e0eee0> 86 28 | 52.6) 5.50 i ccceacdecusaseonee s 31 31 54.9, 1,74 Fort Morgan ..........-.. 72 2 36.6 0.56 1.0 
Princeton ...........++++- 87 3 | 52.6 5.06 cre shednscsesoseee 86 25 55.0) 0.50 Bk SR Bae Fae) EE 3.0 
—— heceecoscoveccoeseces 83 27 51.8) 8.44 NevadaCity...........-.. @ 19 46.9 3.50 PUGROED ccccccccescesesese] & 9/| 30.4 1.68 13.0 
agenece seedeschue 77 17 | 47.4| 273 1.2 PEOUEIEED « ccccccccceeces 79 27 | 51.9) 2.08 WOE wccces cnesesdcesess 67 6 | 38.6 1,19 3.6 
Reseeltviite ieacediasdiees 7 24) 47.8) 345 ERE 77 2,520) 0.95 GIES nancccncnccssesass 62| — 7/322) 0.31 3.5 
——— beocenc stone ses 79 24 51.3) 318 PEE ancupodtee seccoeees 78 $253.3) 1.97 SUD neck svccecescses 73|—8/|35.3| 0.2 3.0 
Stuttgart ...... -. -- ce weeee 81 2 «651.0 7.85 less + enasncee 72 28 «649.1 4.83 0.2 Gothic ... ... Seesezeess 55 11 | 26.9 2.16 2.0 
— peendanses baat 87 31 | 55.1 3.25 North Bloomfield... 79 23 6«45.0) 3.72 T Grand Valley. ............ 68 4 38.4 1. 80 7.5 
Warren ......-.-seeceeees S4 26 | 53.8 | 8.81 Ie cn cccescseccceces 72 36 54.4) 1,22 ED ciiesavesssssesss 70 —2 36.9 0.93 8.0 
htt deen wbandindenes 269 + ns la ey i 25 56.8) 0.12 Se ee EE ee 0. 90 
7 a 83 22 | 50.2) 5.38 Orleans... .... o-4 80 2 53.2) 4,84 Gunnison .............-- 69' —4 328) 06.19 1.0 
Winchester............-+- 85 29° 58.4 6.89 Oroville (near)... iones 75 29 52.7) 1.44 Serer 65 | —18 35.2) 1.20) 12.5 
Witts Springs .......... -| 755) 201) 45.2! saee Ozena .......-..+- asesisécenciescusc] Gae FEORAPS.... 020. ccccccescee 69 5 | 34.0) 0.38 5.5 
Califernia, PE as coccvasssescess 79 27 | 52.8 1, 46 EEEEED ccccoccceoeccsess 75'—11 35.4 0.70 4.0 
Alturas .........+-+- —_ 72 5 | 36.3 0.97 IIE, os coce oneness drasentioowest sossaet Gee! Te S| tenes 78 7 405) 06078 T 
Angiola ...... 91 7 4) ae Di cccee+ccceesees 93 38. 61.0 «=0.44 Holyoke (near) . iseue : 79 2 35.6 0.71 3.0 
Auburn .... 81 31 | 59.5 | 2.22 Placerville .............. 74 20 4.3 2.69 Idaho Springs .. peeves 62 0 34.0) = 0.58 3.5 
Azusa .....-. 95 29 | 56.0) 0.98 Point Lobos ............- 73 46 | 58.2) 0.87 Lake City.......... inn @& 11 30.5 O71) 16.5 
dad ...... 90 32) 61.3) 0.40 Porterville ..............- 79 26 52.8) 0.30 Lake Moraine............ 53 | —13 | 27.2) 0.55 8.0 
ersfield . coc an 27 | 52.0) 0.75 BOWED sccccccsse soccsces 93 22 56.6) 1.16 LAMROP ..cccccsccccccccess 77 5 41.4) 0.82 4.5 
Bear Valley .........+-++. scceciscocgciessse-) OOF 4.0 | Priest Valley............. sleeves oe 1. 79 Laporte. . pu6enencnsdeleeycs chuoneese wees) M74) 17.5 
Berkeley ........----+-+-- 7 87 | 54.2) 1.64 ac ancencccescoscese 60 16 36.8) 3.34 1.0 Las Animas.............. 79 1 39.3) 0.21 
Bishop .......--sse+esees 89 11/440) 0.30 3&0 || Redding ............s000. 79 29 52.8) 251 BD cxaknccccesss sbenane -| 61 | —18 | 27.4) 0.55 6.8 
Blue Canyon ..........+- 69 20/426 5.05 Redlands 95 28 | 54.8) 2.72 BME ccceccncs cosccccses 66 5 | 35.7) 1.29 5.5 
BORIS, «0.0022 ccesscccccces 71 |— 12| 26.9; 1.67| 29.5 || Reedley.................. 30 27 3.9 | 0.60 Longs Peak ............- 53 17 | 27.2| 1.12) 15.0 
Branscomb.......... oe ee | 24 47.2) 6.68 2.0 || Reprees .......0.2-scccee. 1.77 EAGOMO 2... cccccccccccccces 63 6 | 37.6 1.05 6.0 
Brush Creek ............-| 70 24, 44.6) 5.07) T ban: seecubecasceouces 96 30 56.8 2.60 RF Ba 60 cqntccescces< 64 13 31.8 06.55 6.0 
Butte Valley ........-cee|-cecccleccsccle-coee) SSE 1.0 || Riovista............--+++- 79 26 53.6) 1,26 Mancos............-.+++- 66 | — 3 | 37.54) 2.54 0. 5 
Calexico .......-..6e006: 90 $2 | 59.9) 0.19 NEED occceeecsccccce 95 27 | 53.6) 2.28 BE ccc cecccccsacesss 69 14| 32.2) 1.74) 14.5 
Campbell. .......-.---++++ 80 29/514) 0.61 ED sonéekecesescesees 79 2 53.0) 1.40 Montrose........ saidininanib 69 7 | 37.4) 0.63 6.0 
EEE ee ee ; 3. 3B 4.0  Sacramento.............. 75 27. «51.4 1,31 Moraine.......... “ees 58' —8 31.5) 1.54 16.0 
Cedarville 66 8 | 36.3) 1.51 3.0 || Sabimas............20.sc00- S4 28 (52.8) 1.00 Pagoda...........0-0005. 62 12 31.1) 1,09 7.0 
CRbSO 2 cece ccccces 82 21 | 51.8 0.88 San Bernardino .......... 99 25 | 54.4) 2.42 PL thudansennecseccos OS 7/ 39.6 1.50 7.0 
Claremont. 96 30 | 57.3) 1.12 San Jacinto ............ 99 24 55.3/ 2.43 PlatteCanyon........... ae Sree PRN OY 6.0 
Cloverdale. .........-+ +++. 80 27 | 54.4) 2.10 San Leandro..............| 0 390 (55.2) «1.78 OIE ccccocccsecccccess 71'—6) 35.5) 1.73) 15.5 
Colfax ........++- , 82 18 | 47.1 | 3,88 Santa Barbara............ 85 4 56.4 0.35 River Portal............... 60 9 35.8 1.07 3.6 
GED eanecccess seen 78 29 53.0) 0.83 Santa Clara ( a. ; 81 7 53.0 1.02 a ere 78 -1/ 39.4) 022 I 
SID. . cages sencsestesans hbedeocteons 3.09 11.0 Santa Cruz. Gieseees s4 27 524/ 2.30 Saquache................-| @|—8| 81.0 F 
Crescent City ........-++- 63 $2 49.3) & 12 Santa Maria............. 90 28 56.5 0.63 GaMER . 0... cc cccccccccces 65 3 34.2) 1.65) 15.0 
CSET, « cv ccccsccccceccclecessclecooss ere 2.60 Santa Monica............. 83 86 «(455.1 0.92 BO BMD. cccce coccscs 63\—1 34.6) 0.40 1.0 
Cuyamaca ........-.-00- 70 13 | 38.5 3.68 27.0 | Santa Rosa............... 53 25 | 53.2 1. 88 Santa Clara..........-.- 66|—6 | 35.7 1.18 12.0 
BR. cocccses scccccesece] 0 29 51.0) 3.83 PED cnccvecenseceuce mat ay Le 1. 40 Sapimero. ................| 57|/—7/|25/| 1.55] 123 
Diamond ..........-. 50 dipdnsa clpedansinceesel. eae Shasta. . meeahbent 85 29 53.3) 2.80 Sheridan Lake .......... 77 4 36.6) 0.45 5 
PE nccoecsede cece. 81 32|;536/) 285 Sierra Madre............ 90 36 «458.5 1.31 Silt.. ahr auaesiwntin d 65 236.8) 1.13 4.0 
DSMOER . oc cc cccccescccess 80 26 53.6) 1.31 a: tndbdipeneeedsat 66 19 | 39.0)| 4,52 £0 | Silverton.................. 57|—22/ 280) 222) 22 
BD cose vee ‘ ees 98 25 | 58.3 1,52 Snedden ab GhGaeclswons Pecenncthtes 0. 65 4.0 ee Ra Lancbisdie ieeaent 0. 41 6.0 
Electra. ......... 80 29; 54.0) 3.34 DED i ca ddcneonsceusce 82 26 55.6) 1.50 EE SEI» cenccesscesese BENE See a 0. 33 2.5 
Elmwood... 7 29 | 57.0) 0.60 SO cace s cevecessee 77 25 43.8) 6.42 0,5 || Trimidad .............0..- 71 4 39.6 1.10 7.5 
Elsinore. ..... / of 22 | 50.2/| 2.99) T. Stockton ....... ptiwtenes « 7 2% 51.6) 1.01 Wodadececenveseseses: 62|/—6 36.5 0.48 4.4 
Emigrant Gap 68 22 | 40.0 5. 80 5.0 BOOTS . cc cccccccccccccses 75 22 45.8 0.96 , |e neidnie oe 1. 26 8.0 
Escondido 91 20/530) 1.34 Summerdale ............. 77 16 41.8) 1.99 3.0 Wagon Wheel........ ; 63 26 26.6) 3.53) 43.0 
Folsom ............++ 78 4,538.3 1.56 SE nin 6600000800 00 <0 67 10 31.8) 2.04 18.0 || Waterdale .............. 72|—7/35.2) 1.28 6.0 
POCO EDs oc cc cc ccccccccccslesccccieccsoelscoess 5. 60 w.9 Susanville ....... secece 66 11 37.4 1,91 T PE ode weneteee ceces 4 —12 3.2 0.71 10. 0 
Fort Bragg... .. , 1. 55 Tamarack .... ..........-. 66|—6/ 30.0/| 825) 82,5 || Whitepine.............. 50 9/| 25.2) 0.75) 10.0 
Fort Ross ...........-----| 68 36 51.4) 2.83 MEP ccccecesescccesescesy, | 23 46.6) 5.07 WEE cscccccccsccosccccess| FE 9 38.3) 0.83 5.0 
Georgetown ...........+. 7 26 | 47.8) 3.52 Trypckee...........-.. . 68 5 39.4 0.98 9.0 || Weme....ccccccccsee ose 1.17| T. 
Gilroy (mear)...........-. & 21 | 50.8) 1.37 DNs cewscdusans coenee< 73 2 3.6 «(0.45 Connecticut 
Gold Run .........-+++- 80 30) 50.6) 3.00 Tustin (mear)........... —_—_ ssslesees 1, 32 Bridgeport .............. td 24 43.0) 2.81 0.8 
Grass Valley . ceelseecselecccecleccess| 3 7E Ukiah ........-.2--0ee- 79 22 | 30.2) 1.32 QOREER cc cccccccccccsccce 59 17 | 38.2) 2.36 6.0 
Greenville. ...........+++- 69 16 41.1 3.50 0.5  Upland........ 87 30 53.8) 0.75 Colchester. .............- 64 19 39.8) 2.65 3.0 
CTU 2 occ cencccces [nccccclocsscciecces« 1,30 Upperlake ............ 82 22 51.1) 1.36 Falls Village ............. - reveadiepese cl Bae 3. 2 
Healdsburg oo = 26) 55.5) 2.74 ED, coccccoccechittsselecenesinees 7. 86 Hawleyville ............ 63 19 39.8 1.85 0 
BE éw0 cece ceccceces ‘ee 100 28 61.4 0.15 Vacaville. . peweeraredi 56 24 54.5) 1.41 EE SS See Ses 3.27 
IGE woe es ecancecesers 83 20; 51.7 1.07 i tenséen see Penebie s6 30) «457.0 0.48 New London ............. 65 23° «43.1 2.53 
Indio. . ey 28 | 61.2) 0.60 iiiinseb-ecvecces.caspee &8 23 560.8) 052 North Grosvenor Dale... 66 16 388 > 2.04 I 
Idylwild . 50 0000+ e006 74 10 | 42.1 2.15 26. 5 WOGEEEOD 0 60 co cesccs pes 0.50 2.0 PUREE ctecescsece oon 64 18 40.4 1.71 2.0 
Imperial . ecceense 98 23 60.7 | 0.50 Westpoint........ 2. 40 Southington............. 64 19 | 40.3) 2.40 4.0 
lowa Hill. shavenusdeats ae 29 | 49.7 3.62 EE CET coccstcacsesanctthsesseckcascsels GEE South Manchester....... SaaS! Se ae 2.61 3.0 
Isabella . oe cece cceces chenegesle coos cheese 0. 37 4.0 i ccesneeeeeses « 7 7 | 51.2 2.17 Storrs. ° senceces 65 19 39.6 2.39 
Jamestown ............ oi 22 | 47.8) 1,52 a vcocccccevenepees 76 2% | 53.1) 0.82 Voluntown - A 16 41.4) 1.65 1.0 
pensedy Geld Mino aeses Pe See Mee 2. 50 Woodleaf... mbeenucel atbtdtdbessixseasel Gan Wallingford . . TEP a 13 | 34.5) 1.95 4.5 
Kentfield ...... oes shosoccoleccoe clecceee 2. 57 Woodside .... séeceecee 7 31 52.5 2. 16 Waterbury . Sneeesecs 64 21. (41.1 2.18 5.5 
TD »sésescesececss seeardeecadsseces! Gan &.S || Youomite.............-...| 67 18 40.0) 1.55 1.0 West Cornwall ........... 59 14 36.8 1.36 7.5 
BEE Ge cccccccccececes 89 17| 533.8) 1B Yreka..... sgaueabbeditetisneded ‘ 2. 47 West Simsbury.......... PS Se 2. 78 6.0 
Laporte....... ..-..-..---| 9 17 | 39.8) 7.71 40 || Zomla .............0.000-. 72 26 45.4) 6.08 T Delaware. 
DEED 2 acsecece coccece 78 2 | 47.4 0.25 Colorado. Delaware City ........... ..... oeccaase | Se 2.0 
Lemoncove....... euene 87 29 | 55.2 0.70 era Se ee ee Dl cetbepceaente 6s tees « 72 2 46.1) 228 
Lick Observatory ....... 68 3/437) 1.92 4.0 | Antelope Springs pesonee . 88 eee Glee. GO. BR estcc cacccec: ccese 73 23 | 47.0) 2.22 I 
Livermore, .......... er oy 25 63.5 1.34 Arriba..... phatneed 77 3 37.0 0.40 OS Bi cosnscasgeccess 75 22 46.5) 1,03 
IEE nceuaveccesececcuces 76 23 | 51.2) 109 DGGE . cwcecscens: ecces 68 | —10 | 27.1 | 2.17 | 26.5 || Newark .................. 66 23 45.0 2.81 0.5 
DE evcccoseasccevese = & 16 | 44.6) 0.20 Bee Bits cacccccooccccsnes 75| — 4 37.8) 0.85 PG eer 68 27 45.4 1.45 
SGD 00 coas cecceencs 78 82 51.6 1. 76 i .2eeseaneetsupee 73 3 38.6 1. 87 18.0 District of Columbia. 
Low Observatory . subeheneennaiineecns 1.04 T Breckenridge. ............ 54) —17 26.0) 1.10 13.5 West Washington ; 76 26 46.2) 1.85 ! 
Dbasasece svecceos 71 20,424 685 T. PD WH o60scebeccees 62 | —12 30.3) 0.65 8.0 Florida. 
Mammoth...............- 97 2) | 68.8 |....... Burlington.............. 76 4 37.2) 023 — tien 34. (64.2) «1,06 
Marysville ......... esese 79 2 | 54.4) 1.23 Ce OEcscccccccooscecees 72|;—2 41.5) OS 2.3 | Archer. pdiedendhnes 91 28 65.4 0.20 
SE abn apceeseseccesece 91; 30) 50.0 0.50 IIS cane ceceseesos 72|;—9 848) 0.57 6.0 | Avon Park.............. 33 69.1 | 0.05 
Sicccéneheceeoseoses #1 27/520) 0.20 Cheesman . pitbbbewe 69 0 37.6) 0.61 NS) ll — er 86 32 | 67.9 | 6.28 
Mercury . sees evenccabroseselewssceisseseel ON Cheyenne Wells....... ; 75 8 | 39.6) 0.20' T ren ne 82 27 | 62.0 1.90 
Mills College. . on babes diebeen Irereatineone 2. 05 Chromo . VARS ga 9 35.6 1.40 3.0 || Brooksville .............. 91 33 68.2 0.59 
Milton ae) asencbeepecs 74 29 | 52.7; 1.04 || Clearview .............. . 62|—9) 30.6) 0.4 6S || Clowment......cccccccesss 87 37 69.4 0.25 
i TET | 8 25 | 49.6 0. 65 6.5 DE a mimecesans gece 65 0) 35.1 1. 16 9.2 DRIP cn ecakeeeeeees 82 25 «62.4 2.73 
Mebelasmne BENDS oseweses . 28' 51.8! 2.35 Colorado Springs......... 69'—6'36.4' 0.35' 3.5 Deland..... 88 22 | 66.2 : 
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MONTHLY WEATHER REVIEW. 


TABLE II.—Climatological record of cooperative observers—Continued. 








Temperature. Precipita- | Temperature. Precipita- Temperature. Precipita- 
(Fahrenheit. ) tion. | (Fahrenheit. ) tion. (Fahrenheit. ) tion, 
3 ° 3 7 s ° 
<@ a 3s = 3 4 
Stations. . a s | oe Stations. ‘ a s late Stations. . a. i+. 
| 3 ze ©°o 8 g —B) 2° | =| Eo) 3 os 
Siblalmle- a eg). | #8| 78 sie]. | 88/76 
— -_ i= = “a — A | a = = —_ | c = -= 
g/ei sia iz e/sisia iz 71/8/8/\9 {3 
si\R ig ia je zsi\zRiligiaiilé 2/8 /a/a |e 
; 
Florida—Cont’d. © bd Ins. Ins Georgia—Cont’d. ~ a oe ° Ins. | Ins, Illinois—Cont’ d. . P, Be dns. | Ins. 
Se 89 33 | 66.7) 0.46 NN Kapnde eseescecunes eee Ae eee 4.0 || Hoopeston ...............| 68 20 | 40.0 | 5,55 1.9 
Federal Point........... 87 33° (66.0) (0.06 SOUND cannes oresukresiciees 77 22 50.8 7.80 FF ice ee we 67 22 | 38.8 | 2.63 1.0 
Fenholloway............. 88 28 | 63.6) 1.49 Se I cccdsetese sikes 85 30 60.5 ey Kishwaukee ............. 70 9 | 36.4) 2.56 0.8 
Fernandina......... 83 36 «65.4 T Ff a ee 83 31 | 61.8 0.02 ED beac cccvccesens 72 13 | 37.3 | 2.65 4.1 
Fort Meade... . 89 28 67.2, 0.08 BRONTE sevencdsccccvesces 8sf 27° 59.9% 0.60 J”) eer 65 20 | 38.0 | 2.69 0.5 
Fort Myers............ Sb 43 69.6 0.32 ee PERE: Sere eS. 0. 60 SE ic deaa ne nh es 73 10 | 38.5 115| 2.0 
Fort Pierce... .... 83 35 | 71.0) 4.27 Se i 81 25 56.0 2.05 OS a eee ae 67 8 | 35.6) 3.48 5.0 
Gainesville. ... 90 29 | 65.7) O11 WEE cccnsvecncessvoel ae 22 | 53.6 | 1.99) T. RD keene cevscnctioness 72 24 41,6 3.68 |...... 
ind as nehswkneee s4 fh ° | =e cadens chee nownden 75| 23) 50.3 1. 98 2.5 SS SEES RS SRR Ee 3.5 7 
Huntington ........... 86 34 64.6 0.40 WEE sédbcscctasccseal OF 25 | 60.6 0.06 McLeansboro............. 76 20 | 43.7 | 5,32 1,0 
Hypoluxo............. S4 37 | 72.8 | 4.40 WED nn acee vevess onceses 81 28 56.4 0.40 Martinsville.............. 76 20 | 43.2) 465) T. 
EVOEMGES 20.22 cccccccces 89 33 (67.4 0.60 . ea ie 26 | 52.0; 1.42) T. cl 74 20 | 40.2/; 3.25; T 
BEN: ac cccsececs 88 29 65.0) 0.00 WANED occ ccccccceccces 86 30 | 57.6 0.52 Seer 70 19 | 38.6 | 2.04) T. 
Johnstown ..... 88 28 | 61.2) 0.04 Waynesboro..............| 82 27 | 58.0 =1.04 Monmouth ...............| 74 12 | 37.6 | 2.67 8.5 
Kissimmee ......... 85 33° 66.7 6.16 Sf WED wessceseccecees 80 26 | 53.6 3.57 Ee 70 10 | 37.2 3.17 4.0 
Macclenny ..... SS 28 62.6 0.00 WI er nsnvdcsinses 77 24/524 231 Morrisonville ........... 72 18 | 40.8 | 3.92) T. 
Madison...... 87 29 63.2) 0.81 Idaho. Mount Carmel............ ae See eS 4.0 
Malabar...... 85 35 71.6 «1.06 American Falls .......... 68 | —2/| 33.6) 0.95 )...... Mount Vernon ........... 73 18 | 43.6) 6.90 2.0 
Manatee............ 87 38 | 68.8) 0.75 Bannock River Cabin .... 63 | — 5 | 32.8: 0,94 3.2 || New Burnside ........... 76 19 | 45.0 | 8.33 3.0 
Marianna,........ ; 85 26 | 60.4 | 1.90 SED Guscciscvecseass 68 0 33.0, 0.90 CO FE sivscccccscsavsesses 73 24 43.8 |) 5.55 1.2 
Merritt Island...... 81 41 70.2) 0.56 eee eee ixbale espe abkaess 0. 92 GD Be saedencskcicssvcess 71 20 | 40.0 | 2.63) T. 
Miami ........ ih wake 83 42 | 72.4 7. 52 GEE nasdusveddsadeess 70 6 38.4 0.66 3.5 || Palestine ........... wee 70 19 | 42.4] 5.05) T. 
Middleburg ...... i. 86 29° 62.4) 0.01 ee 66 6 | 36.8 2.46 LA ee ee 68 21 | 41.2) 4.86! T. 
- 2 See” ee ee Chesterfield .............. 62,| — 9 | 3L¢)| 0.88 (ES) Se 75 20 | 41.8 | 880)...... 
Monticello. . 83 28 62.0) 0,82 aay Sides 56 16 | 37.1 7. 68 9.7 Philo 69; 21) 39.9) 4.75) T. 
Mount Pleasant .......... REE ' 1.438 arith tdbeadsabaechsn 65 5 | 29.2 2. 86 23.4 a ee 70 21 | 40,2 2. 58 . 
Se ar 90 31 | 67.2) 0.45 ree 65 6 | 35.3) 1.28 OO: BF Pe nkcandesecestensss 74 21 | 41.2; 491; 02 
Orange City sapees 92 29 66.5) 0.00 eee ee 9 | 386) 1.10 BD BD GR vctedzccecucscnctces 75 | 25 | 46.1) 7.68 2.0 
Orange Home....... 89 32 | 67.8 | 0.49 ne 59 | —13 | 26.8) 3.84  §, =e 65 18 | 37.5 | 2.52) 2.6 
Orlando ..... 87 34 | 67.8 | 0.23 NS pinctekadeean ae 71 12 41.0 T. Lv xccebaeene doses 71; 24/428) 4.81 | 1.6 
Plant City 90 32 68.0 0.40 Hot Springs..............| 73 5 | 39.6 0.34 1.5 || Bushville................ 74) 18) 40.8) 2.24 2.0 
Rockwell. ..... ee 864 «34! 66.89 (0. 86 Idaho Falls ..............| 63|—5| 320) 0.62 OS Fl GD oo ccc cvencccces 66 19 | 37.6 | 8.11/; 2.0 
St. Andrew ............. 80 28 61.8 0.61 Kellogg 59 6 | 34.8 5.95 Aa 2 eee 75 17 | 43.4) 6.40| T. 
St. eee . se 84 34 65.9 0.00 BED acdc coccescssocses Ki 6B — 4/292) Lid li ( ££}. e 21 | 39.8 | 2.76) ‘I 
St. Leo. beeen eee 87 33 | 67.4 0.70 SS ee 56 14 35.2 6. 05 10.0 DE ndesacsenseeense< 73 21 | 41.0 SB |. 0200 
Stephenville . pictd mires 89 30 | 62.9 1.10 I tiie ba beuh ashe ae 51 5 | 29.4) 6.34) 20.0 || Sycamore ................ 68 19 | 36.6 | 3.40) T. 
Switzerland . 88 34 «664.4 «20.02 in eneteréckeneen scene 53; —1/| 29.7) 4.2 em Tilden Siiina chaeeeas oa 75 20 | 43.6) 5.70!) 2.0 
Tallahassee. . 81 29 | 62.0) 1.30 RT catoscnectbtes 66| — 4) 30.6 0.70 0.8 BT Sean as bntcdecéenss 74) 14/386) 2.97) 3.5 
Tarpon Springs . 90 37 | 67.5 | 1.13 LOWEN... .ccccccccccccseee| S|) —4/8L23/ BB oe re 74 21 | 41.1) 3.94/ T. 
Wausau . sd 25 626) 145 0 See 4 | 32.0) 3.31 OD Bids cr ccctscevsene 70 20 | 40.2; 4,59) T. 
Georgia. err ee 69 SR SR OF ae 76 17 | 42.3) 6.42) 1.2 
Abbeville ...... oe a OS SE ee 53 9/|35.2) 7.48 }...... eee 73 | 18/ 888) 2.79 0.8 
Adairsville 76° 23°, 51.4) 62.3 2.5 Mountain Home ........ 68 7 | 33.9 0.67 SE er Coe een eee 2.28; 4.0 
Alban 83 28 | 59.4) 1.17 BED ctiicecdchus cstwees 58 2 30.4 7.96) 11.0 | Windsor socssusend, ae 20 | 40.8) 3.50) 27 
Allapa 86 28 | 58.0 0.53 BEE GIIMED 6.02. 00s000ess 72°) — 5e| 33.6° 0.87 4.0 || Winnebago............... 68 17 | 36.8 | 2.85; 3.7 
Americus ercccccecee| 794) 274) 56,54) 1.22 CE CE FEE EERE B.D 0B De con cnccissswines 64 | 19| 87.5] 1.44) T. 
Atheus........ 74 28 | «51.8 1.91 2.0 GE saeco sees sendeesane 69 -10 34. 0 0. 83 9.0 Sececnsntsscbideancanks 66 | 13 | 36.2 5 | oe 
css wa dncun nny M 24 «60.0 0.66 | Se 60 17 | 38.8 6.36 5.0 Indiana 
PT ie5 dcccewsedwcews oleeickan oe aS irs waned udeeg inde diy tdudsseamiinil 0. 48 22 |] AmMerSOR 20... ccccccceess 67 20 | 41.4 18) T. 
Brunswick ............ 87 33 | 61.7 0.10 Payette....... Be ES Ei 5 | 37.7| 0.58 B.S 5 BM incsvecscdsesovines 62 22 | 39.0/ 3.49) 25 
Butler en iekibes ARE ae ee {= Peiesers 16 39.4) 3.11 BEE Se bs cccronnsueebes 64¢) 17%) 36.8)... ...! 
Camak. .......... 80 24 54.4) 1.18 T. PUL cacccsccexese ee ere een ee 3.0 | Bedford hieenesetesk, oe 26 | 51.3 5.40) T. 
Canton. oes] 2D errr 55 11/33.2 40) 10.0 Bloomington . icges 68 25 | 46.4; 4.90) T. 
Se ae Pee ie a6 sits aden aeerw ieee 46° 6f 24.4f 4,33 CS FF Bi cas sucess cocnsns 68 16 | 39.6 | 3,52 1.5 
Clayton ......... 73 19 | 48.6 4.20 4.0 || St. Maries................| 58 5 | 35.6 6.78 5.2 || Butlerville . ecavesssl OE 23 44.0/ 5.14) 0.2 
SD cabeeeeeness 80¢| 30¢) 55.8¢, 2.42 See r aOR onskvcnees 1,82 15.0 | Cambridge City . pesadalabee 70 16 | 39.4 3.59 
i inneevesiee's 84 28 57.6 0.88 EERE TE 60 130.5 1,01 0.2 FB GC ns cécoce cesses 71 19 | 48.0) 448 0.2 
Covington. . ose an es ie ES SEER See jane 1,30 11.6 || Connersville ............ 70 16 41.4!) 4.01 T. 
Cuthbert ..... pee 83 25 59.0 1.49 EE Ee wansksteesos . 69 —4 34.4 1.00) 10.9 || Crawfordsville...... ma 70 20 | 40.9| 3.65| T. 
Dahlonega ..... 74 19 | 51.2; 1.97 8.0 ,. | RS 59|—5/ 30.7) 1.35 RD BE déesence= cessccows 70 18 | 38.6/| 3.69| 1.2 
ERS A 82! 29! 57.0! 0.82 West Lake. pede deel) beast dinedengissanal ete tek a ne lates 68 24 | 39.8 3. 38 0.2 
RE 72 19 49.5 4.40 21... eee 67 | —7 | 34.9) 1,33 5.5 || Farmersburg ............ 73 22 | 48.6; 3.61, T. 
Dublin ...... caesinenneciiehaas: Be “Mlinois. ee 66) 20 | 41.2 8.15 
Dudley...... howe 82 28 56.6) 0.89 a 67 24 43.8 5.45 |...... Fort Wayne....... seeeee| G5] 21 | 40.0) 3.86 0.6 
ae 85 28 56.8 0.55 , NESS sane ieee 71 10 | 37.0) 3.12 OBB WD. 656s bceics canes 71 18 | 42.2; 377/ T. 
Eatonton............ , sO 25 55.0) 1.52 SED cncnestbee tens 72 19 40.5 3.02 0.6 || Greenfield ............... 67 22 | 42.7) 4.65 
oo = arse 77 20 «53.0 1. 32 1.0 ME a.6660 c0s0u> suneec 64 20 | 37,8 3. 30 z a 75 21 | 44.1 4. 64 0.4 
nent. Sis bneeed semen 77 27.s«#54.1 2.10 tn recede awhuwe.n 68 15 | 36.6 2.79 1.6 PIED nc.c0 bceccscvkss 67 24; 40.0; 2.021...... 
Fitzgerald . ; 83 26 58.5 0.57 Astoria...... SA ae 74 17 | 38.9) 2.20 1.0 CE ar Se 75¢ 23¢| 43.4°) 4.68 1.0 
PE cccccesenceees 83 2 «57.3 0.44 BEB vcscsccssssccccsese] & 19 | 37.8) 264) T Huntington..............) 65 23 | 40.4 | 3.78 
Forsyth . peaes 81 27 | 56.5) 1.24 a Eee er 74 20 | 45.4 7.75 2.0 || Jeffersonville............. 77 | 26 | 46.0) 6.69 4.0 
Fort Gaines nieiee sane 80 29 | 57.6) 1.18 Bloomington ............. 74 22 | 41.0; 3.80; T edbhwesnske- sess heneds 65 15 | 39.1) 4.78 | 11.6 
See 71 26 (450.4) 0.95 3.5 i see 74 14 | 38.8) 1,80 [24 eee 68 19 | 40.2; 3.06! T 
ee 77 23 | 52.7) 1.38 2.5 || Cambridge ......... eee 73 13 | 37.9) 3.53 5.5 || Lafayette ............00.- 70 23 | 40.0; 3.31) T 
Glenville ........... se 29 56.7) 0.46 EERE 75 16 | 41.5 | 3.94 AO © RE heses sencdsoveseas 70; 2/380] 885/ 9.8 
ED cs Gods dts ceuea 74 2449.9) 5.24 RO © Giiiccesesscccsccéenes selveveecinsusnal) ae BG. BD Biiivenbscancstesdceces -| 65] 22) 38.2; 8.21) 0.5 
Greensboro.............. 80 24 «451.6 1.49 SN anne nhnanee dun 78s 22 | 39.94) 3.82 0.2 Loganeport..............- 71 22 | 40.4 3.64) T. 
| 79 26 | 56.6 2.60 CRASIREOOR 2.000 cccccccces 69 21 | 41.8) 4,34 i inricnsadincekens 74 22,448) 419) T 
aes Sone 83 23 «55.8 1.03 GE cadheccsennceksws « 72 30 45.6 4.76 G6 TF BD ccc cccctces scenes 72 19 | 43.7; 416! 2,0 
Hawkinsville........ 86 25 56.0) 1.35 eee 76 23 44.2 4.50 TSS] SS 67 20 | 40.4/ 3.73) T. 
i ct iddhonscenssuess 81 2251.6 0.73 T. CEs c0sc0ccacvivess 72 14 38.6) 1.86 RS © Re scecve ccsvéecsasves 68 18 | 37.8 | 3.20 1.0 
Lost Mountain .......... 76 23° (53.4) 2.35 20 || Cobdem..............0.00. 75 20 | 45.2) 7.75 B.6 Fh BENE oiccccscoccwsssccs 69 17 | 41.2) 4.382) 0.5 
lS ER 87 27 | 57.0 1. 08 Colchester........... sons 71 15 | 38.7; 233 1.0 || Moores Hill.............. 72; 2/436) 3.29 1.0 
ak sic a ba dainina 82% 25 59.6" 1.75 eee 73 19 | 39.7) 4.68; T Mount Vernon ........... 75 24 45.3) 6.30 0.2 
— allville. . iinnbett S2¢ 24¢ 59.0¢ 0.45 Tn scesansetdeses epee 71 16 | 35.9) 2.19 }...... DOTEMEGEE. ccccccsecccesse] & 14 | 38.2| 3.04) T 
SREP 83!, 26 58.1) 0.83 as cisvetactbexddees 72 20 | 39.2) 2.80 Jet. aera 73 22; 441)! 4.67 2.0 
eli ---| 80 25 | 53.4 «0.78 Dknhthekcktdsestasecl Un 19 | 37.8; 3.29) T. ee ae 66 20 | 38.0) 4.16 6.1 
_ eoane 8&5 23 «O40 0. 55 PD khpecateinnsdedes 75 21 46.2 7.75 3.5 a 72 24 44.6 5. 70 3.0 
ESS Ser erry ‘errra: Serene eee eS PE atidnliscésatbedekdwes 69¢, 22¢)| 42,4¢, 5.71 7.5 || Rensselaer .............. 74 15 | 39.6) 4.30 5.5 
EE one ianaveaineas 79 27 | 54.6 1.66 Friendgrove ............. 66 25 | 43.8) 5.97 1.5 || Richmond............... 68 15 | 40.2) 3.05 
Morgan Seeee ceccescocese 80 28 | 58.3 1, 38 Se etae: keke dbanwdesn 72 13 36.2 2.09 2.5 Se Re 59 22 | 39.0 3. 99 I 
EL éhnccnsedens snes e 7 2654.2) 0.54 REE sesesansel Ae 2.0 || Rockville ...........s006 70 23 | 41.8 | 3.63 | T. 
IR SES wtiemead eat © ES ae 76 19/ 43.1 4.25 Bet Ot BOD caswsvces cncesossnse 78 21 | 47.1 6. 92 3.0 
Point Peter 78 22 | 51.1 1. 31 CC ccodsscadwawe 73 21 | 41.6 | 2.70) T. Ra oe 65 18 | 40.2| 2.99; T 
PP Gudcéceseces<ocenss 85 26 | 58.6 0.65 PT esnccekéeaceinese 7 20 | 44.8) 6.40) T. hind in vacesssicodeses 73 16 | 42.5 | 5,34 2.0 
i iedibi nh crehee 4 80 28 | 57.0), 1.08 Tl cideseesvieendaxns 73 22/| 40.4) 2.37) T. IE: vc cvccsncesnsns 74 23 | 46.0) 447 1.5 
SRR it 4 29 60.4 0. 52 DE Shab sctnetescdibinn 72 19 | 39,2 2.56 1.0 Ss onads scxesedbies 74 21 | 43.0 4.44) 
BT Gavccsacsdaciionss 76' 22/|52.8' 868 2.0 ii Hillsboro ................ 75! 25! 42.6! 4.95! 7, Shelbyville............... 69! 20' 41.7! 4.17) 1 























Temperature. 
(Fahrenheit. ) 
| 
Stations. | ; | 
eid 
& | a | : 
as 
| cE ‘is 
| 
Indiana—Cont' d. ° = 2.8 
South Bend .............- 69 20 39.4 
BPTROMED 000060 cccccccces: 67 20) 38.9 
erre Haute ............. 70 27 | 44.2 
Veedersburg ....... 70 20 41.0 
VOUBY «oo ccc ccccccece-oee 72 2 45.5 
Vincennes. ......... ««««- 72 22 48.2 
Washington .............. 73 2 44.5 
Worthington ............. 70 20 | 42.2 
vf tory 
Ardmore .. «2... 66 es seen 86 18 | 52.5 
GEE nnd. cd 0 60 c0be co cedccle dageeleceoncioosose 
Durant M4 22 | 51.4 
DRRBIERG 0c ccccccesccceces 78¢ 17°) 47. 5 
Fort Gibson ‘oe, Gee een 
Healdton ......-. «« «6 «ee0> &5 14 «8.2 
BEREIOTD ccocccccvcocsceses | 17 | 47.4 
Muskogee ....... 7 22 49.0 
Okmul M4 19 48,2 
— Valley... gesveocecnec S4 14 50.5 
pueseeeoes 85 20 | 53.2 
font McAlester. ......... M4 25 | 58.4 
TEE cccesesocccoscocsece 80 18 46.8 
Vinita. . 78 13 | 45.2 
y oner . sarel 79 20 | 47.8 
Webbers Falls balsbcaddhos 85 23 | 49.6 
Towa. 
BEE . sdoceceedncee+coess 72 12 36.8 
BE coceccccescecceccess 92 9 | 36.0 
BRE cs cocecccceceeccess 64 9 33.5 
BERND 6006000060 ccceees 75 5 | 37.4 
BIB cccccecccccceccccece 63 11 | 32.8 
Alton. 65 ll | 33.6 
BEIBEBscccccecccecececces 71 7 | 36.2 
Ames. 73 1 | 35.7 
Atlantic ........e.ssee55- 70 7 | 36.5 
Bs 00 00064 0600 000 68 10 | 35.0 
eae iciee sadébeepesees 73 4 | 35.4 
Saaipeececenes Guee 74 6 | 36.5 
Bellepiaine 7 4 34.6 
Bloomfield. . ~ 3 37.3 
Bonaparte . 90 cece 4 38. 0 
I. dsnoeeéricéerccoess 73 ll 34.8 
en thaaeseeeesecs coe 7 6 33.8 
Buckingham......... eae es Sanel sneer 
Burlin $6be0d o0 75 14 | 37.7 
QONTGTE coccccccccccccccess 69 12 | 33.8 
Cedar Rapids............. 70 9 | 55.0 
GREED ccccccescccccecqs 75 4 36.6 
GREED oc cccccccccccceces 7 10 36.0 
CE 6 00 0 00000s.060< 70 13 4.0 
GD on epececesece veces 69 15 87.1 
College Springs. . doscel oe 12 | 36.3 
Columbus Junction . diane 70 13 87.4 
Corming. .......-.seeceees 72 lt | 35.6 
GUPPEED ccccccocscceseses| F 8 | 37.8 
GHRRAER ccccccccccccccsees 73 8 | 3.0 
SEs 60.00 vb 0c seus olesbensbbvccas seas 
Pccces cocccccccsees 68 3 | 34.6 
PRB cccccessccesces 66 8 | 34.0 
PT, ccccenesedcootaes S$ 10 | 35.7 
Desoto evsebens esos 73 6 87.1 
Se dbecereceseseescee: 72 4 | 33.7 
Earlham seoguaes 72 9 | 35.8 
ON rere shnnabicedesbiuanss 
ip diadedccecetes cbees 74 12 | 37.4 
Estherville... 63 10 | 32.4 
ere 70 2/| 33.1 
Worest Clty......cccccsse-) @ 10 | 32.8 
Fort Dodge . ............ 70 10 | 34.2 
oe nee PS Pe eee 
Galva . needs we sheneed 62 10 | 33.8 
a aalahye MG Fae ak Qesqae 
Grand Meadow.. 67 5 | 33.8 
Green field 72 13 | 36.6 
Grinnell (near) 74 4 | 35.0 
Grundy Center........... 72 0 | 34.6 
Guthrie Center.. 70 10 35.9 
Hampton. .............05- 72 10 | 34,1 
err 68 15 | 37.0 
Harlan. 69 9 35.4 
Hopeville.... 74 9 | 87.2 
PER acecee seees cceee 6s 8 | 35.2 
ES RR MOT Perera 
PT cecteswie eseceee 72 10 87.2 
eae 65 8 | 32.1 
BEA GET 000 ce0cnece ec 7% 8 | 35.4 
Iowa Falls ............... 71 1 34.1 
Jefferson ........+..- een 72 10 36.0 
EOE 75 12 | 37.2 
Dvccéch seresece 74 10 37.6 
ES Sess Pe Sr 
BED coc cccccccceccces 64 10 33.2 
SS, a Sa eee 
Lemars.. 65 11 | 33.4 
yanen iecndedss ebeex 73 12 36.7 
BbnGe Obeceoceooccssce 73 10 | 37.0 
Little Sioux ..... 67 13 | 36.5 
BME accdusscoccecsccces 65 13 | 36.2 
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TaBLe II. — Climatological record of cooperative observers—Continued. 


Precipita- 
tion. 

Se 
3 ° 
i, | 2. 
33 | S8 
a8 76s 
s |3 
3 3 

Lal 
Ina. Ins. 
8. 57 3.0 
3°73 1.0 
3.80 T 
2.93 
4.15 1.5 
5. 62 T 
5.39 T. 
4.99 
1,02 1.0 
1, 32 1.0 
0.76. «T. 
1.79 3.0 
1.55 1.2 
0.71 2.0 
1.79) 1 
1.73 1.0 
0.42 1.5 
0. 25 20 
1. 25 3.5 
0. 60 1.0 
1.8 2.2 
1.55 25 
0. 95 1.0 
1, 70 0.5 
1.90 5.0 
2. 5 8&5 
1.74 4.2 
2. 80 10.6 
1,42 20 
0.56 1.1 
3.15 6.0 
1.74 3.2 
1.53 3.0 
1. @2 3.2 
3. 05 7.5 
2.06 5.8 
8.12 8.7 
241 6.0 
2.25 2.5 
1. 63 3.6 
2. 03 3.1 
2. 62 4.5 
3 04 5.0 
0. 97 3.0 
2.71 3.0 
2.15 10,0 
1. 32 3.8 
1. 65 3.0 
3. 46 3.0 
1, 06 24 
2. 56 3.0 
1, 63 4.0 
2, 32 10.0 
1, 20 3.5 
1, 32 5. 
2. 65 8. 
2. 80 5. 
1,14 2. 
1, 61 2. 
2. 37 3. 
1. 67 4. 
8.61 5. 
0.62 2. 
1.49 4. 
312 5. 
1.11 0. 
2.20 3. 
2. 64 7. 
0. 85 3. 
%11 4. 
2. 84 5. 
2.63 4. 
3. 35 6. 
1.55 4. 
1,82 3. 
2. 89 3. 
0. 86 3. 
1,01 a 
1.79 2. 
1,40 4 
ESP iscepce 
8. 20 7.5 
0. 48 1,7 
3. 08 4.0 
2.35 6.0 
1. 48 2.8 
2.18 8.2 
2.38 7.5 
2,77 10.0 
1, 01 3.0 
2. 85 2.0 
0.53 =T 
1.73 45 
3.82 10.7 
6. 68 2.5 
0. 89 3.0 


CUVrVoerouveecucocovcoscoova-auccoceo 


| Hugoton . 


| Eskri 


Stations. 


Towa—Cont’d. 


Maple Valley............. 


Marshalltown 


Mount 
Mount Vernon 
Muscatine. . 
Nevada. . 

New Hampton. 
Northwood.. 
Odebolt 
Ogden. . 


aiabentabessestene 


Ottumwa. 


coaee Junction anePe Meas 


Pella 
Perry . 
Plover 


Stock port 


Storm Lake .............. 


Wapello 6600 csonses 
Washington 


Webster City .. 
Westbend 
Whitten 
Wilton Junction 


ammmemeses<oorosos- nee 


Chapman........... 
yy at ‘ 
Colby Center........ 
Col 
Cold peice. 
Columbus 
Coolidge. . 
Cotton wood Falls . 
Cunningham....... 
Dresd 


Ellinwood.......... 


DD c2scceedecs ctces 


Emporia ........... 
Englewood .. 
Enterprise 


Garden city 
Garnett. 


a it ire 
err 
DR bchetsenese cosces s 
I cance #0 sus 46 640 


Hutchinson 


Independence ............ 


Jetmore..... 
Jewell 


Temperature. Precipita- 
(Fahreuheit. ) tion. 
— 
z > 
a. | 3. 
| Fe] z 4 © 4 
: = : as j|7-é 
| = q a 3 
CI = 
a - 3 = 
= a a = 
° ° ° Ins. Ins. 
esthclenetédl denne 1,68 2.5 
73 1 | 33.6 1.77 6.3 
69 13 | 36.0 2.80 4.0 
70 11 35.8 1.41 3.0 
75 10 | 37.4 2.08 5.5 
71 13 | 37.8 2.47 2.5 
67 11 | 35.8 2.61 5.3 
oie case Tee 2.0 
i Se a 7.5 
65 0 325 2. 73 6.8 
67 10 | 34.0 2.79 5.1 
67 13 35.0 0.97 2.5 
72 10 | 36.4); 1.80 4.5 
676 ES ne 2.5 
67 14 36.2 0. 50 2.0 
7 3 33.5 2. 80 6.9 
76 4 %.7 2.03 6.5 
72 10 | 36.2; 1.72)...... 
73 11 | 37.0 0.71 4.1 
75 10 «37.6 2. 53 6.5 
72 6 35.8 2.01 5.0 
65 10 | 33.8 1. 52 3.0 
68 12 | 4.3 1,17 3.1 
64 13 | 35.0) 8,86 2.9 
70 6 | 35.2 3. 69 7.8 
64 8 | 33.3 0.79 2.5 
70 12 | 33.7 240 5.0 
66 12 33.5 1.07 20 
76 13 38.6 1.43 5.5 
65 9 | 327 1, 21 4.0 
5 8 | 31.2 0. 96 3.0 
73 7 | 36.8 | 3.37 5.5 
65 10 | 32.4) 0.55 4.0 
73 12 | 38.4, 1.79 2.8 
66 9 | 34.0 1, 35 1.3 
70 15 | 36.2 1. 96 5.0 
73 14 | 37.9 0.59 2.5 
66 13 | 37.2 2. a? Isasana 
72 1 | 35.4 8.21 6.5 
63 15 | 37.8) 2.96 3.5 
73 10 | 96.8; 2382/)...... 
66 8 34.2 0.35 2.0 
70 2 «4.8 2.94 7.5 
73 10 | 37.4 2. 80 7.0 
7 3 4.3 3.10 7.8 
72 4 36.2 1,59 4.0 
66 ll 33.6 1. 40 2.0 
70 8 34.0 2.17 6.0 
66 9/365 296 0.3 
71 14 | 36.8 2. 28 7.0 
71 | —5 |) 36.0 2. 30 9.0 
72 3} 35.7) 295 3.0 
nae, ae 0.92; T 
71 9/ 41.6) 0.41) T. 
79 10 45.4 2.34 6.0 
74 14 40.0 2. 45 10.0 
76 13 40.3 2. 07 3.0 
77 1 43.2) 3.65 7.5 
77 13 42.0 1.15 3.0 
7 0 | 39.2) 0.98 3.5 
77 13 40.2 1, 07 4.5 
72 10 | 39.2 0. 53 0.5 
77 0 | 42.2 1. 64 5.5 
75 16 44.2 2.73 3.3 
78 5 38.6 0.55 3.0 
78 5 | 41.1 2. 32 7.7 
77 17/ 44.2) 215 4.0 
69 12 40.7 0. 24 T 
76 7/423) 298 7.0 
75 7 40.9 1. 46 7.5 
78 1 | 39.9 1.13 4.2 
76; 12) 42.1 2. 80 9.5 
73 )\>—1 2.4 1,81 18.0 
76 11 | 41.2 1, 23 3.0 
74 16 «40.9 1, 32 5.0 
, an ination 4.17 6.0 
77 10 42.8 4, 20 5.0 
80 10 | 40.8 | 0.72 T. 
78 18 | 43.9 2. 56 2.0 
75 15 | 40.2) 1.20 3.5 
79 4 44.4 5, 28 3.0 
78 2/ 41.6) 1,32 4.0 
76 15 42.0 274 6.0 
74 10 | 47.0 0.15 T 
73 12/400 0.65 0.2 
76 14 42.7 3. 57 4.0 
75 14 39.9 0. 57 2.0 
72 10 39.0 0.12 0.3 
77 | 3 40.0 0. 86 3.2 
75 14 39.8 1, 80 3.0 
62* 10 | 38.1e 0.58 T 
“4'—8 | 40.0 1, 08 4.0 
7 10 | 42.2 2. 21 5.0 
77 15 45.4 22 4.5 
73 2'40.8 0.98 6.0 
easccisecucelessece 1. 07 6.0 
70 2'40.0' O85 4.0 


Crowley...... 





Temperature. 
(Fahrenheit. ) 
Stations. : 
ei § 
& s J 
% a g 
x — by 
= a = 
Kansas—Cont’d e e ° 
DADs chnseccccnntescese 72 5 | 39.7 
SS SENS ries 76\'—44/)| 39.8 
OS Ser 69 13 39.4 
See 77 10 41.1 
McPherson .............-- 75 14 | 42.7 
Macksville ............. 75 2/| 41.2 
th ica anws os tulees 78 8 40.2 
Manhattanb............ 78 14 40.4 
Manhattanc.......... .. 79 14 40.1 
Minneapolis. . ai 74 12 40.7 
DR cininancevecie cee 77 13 43.6 
Mounthope...... re ae 
Neosho Rapids .......... ...... nes 
Ness City axe 
Dé ‘cehekedsendea a ‘ eeeene 
i ndacassedseee: ces 76 13 39.5 
DE ¢ésecnscuses ces 75 13 | 43.2 
Olathe. . 76 12 40.5 
GOP GEE ccccscte cvuse ao ae Wee 
GREED s «cece cccececcese 78 15 44.8 
GED canccececese sucee 78 6 4.8 
rere Sle 9° 42, Se 
Phillipsburg veool |= 12 | 42.0 
- Sa a oes cleesoce 
0 RS 75 12 41.6 
, ee x0! 8 44.88 
ED cusceveseccons 72 6 39.6 
ome 78 9 43.0 
Russell 74 —1 | 40.5 
Ps oscese ovccesesese 76 11 | 41.7 
DD oe6 6006-00 contececce 76 10 2.0 
Sedan 76 15 44.0 
ccs sevoss suns 78 8 | 42.6 
tttens shh bneeenuns 77 — 5° 39. 4f 
.  ). Seas 76 10 40.4 
Was eseceosresese 77 11 41.2 
ag oa. - se aleusegedaans 
Wallace . jine. ween se 79 7 40.4 
Walnut.. 77 15 43.7 
NR 78 10 42.8 
Yates Center........... 79 10 43,4 
Kentucky 
PSE Naa 80 2 | 47.8 
a -- pesevesececes 77 19 | 44.0 
Bardstown . 79 23 | 46.4 
Beattyville.............. 83 19 | 44.6 
ER nnheries dene 78 20 45.8 
Ee ee 79 22 | 47.2 
EE 066K ceseeecee 74 23 «46.0 
Bowling Green ......... 79 20 «48.2 
PT 6666464000000 80 19 47.8 
GE etdducacoeseb es enc 76 19 47.0 
Se 75 21 | 47.4 
Catlettsburg............. 82 23 «(46.5 
Earlington ............. 78 20 «45.8 
DL: ccceccnacedee - 79 18 | 46.2 
25 2t.6h6see dune as sO 1s 44.8 
TD chenesceésnceneels ee ee see 
Se 79 18 44.0 
ll. 77 23 «45.3 
SE 76 21. 48.0 
Greensburg ............. 82 18 44.0 
High Bridge ............ 87 2 49.6 
Hopkinsville ............ 78 18 46.4 
a - =~. eb0enmeseerecec 77 25 | 46.2 
ee seccceeccccces 81 23 46.8 
Leitch field a acettilibee depts ah 77 2 46.4 
DT wecedevecexee cee 93 18 48.5 
Dsneeesceeeesecess 74 23 | 47.2 
Maysville ............... 77 20 43.6 
SSE APE FR Re 
Mount Sterling ......... 76 24 44.2 
Owensboro ............. 74 24 46.7 
SES ceecaceecos cess - anilieawe 
PED e<eetesccesece 77 26 | 48.0 
0 76 18 46.4 
TE 81 24 46.8 
ih Mkecescesscessceve 89 19 | 44.9 
Dinbdibanecees asecesce 74 20 | 44.6 
Shelby City ............. 80 11 44.6 
Shelbyville. . 78 19 44.6 
Taylorsville. selintides okbe 76 20 | 44.2 
West Liberty. 81 21 44.6 
Williamsburg .. 78 20 «47.4 
Williamstown ...... 76 23 (44.6 
Touisiana. 
Abbeville ...... ........ &5 31 | 63.9 
CO — 87 29 «61.0 
SD adtétnwevesoenesss 87 29 «61.6 
Baton Rouge............ 85 29 «64.5 
PP asecscdsiece scene 86 27 | «63.6 
GD edcos sogececoes —_— sndtbeadkiel 
| CR cceccceccccoces 79 37 «63.0 
Cheneyville............. &3 27 60.5 
GEE hebececccéecceces &3e 28° 63. 0 
GR cccicceseosocs 8y 31 | 58.0 
Covington............... M4 25 | 60.5 
seeee ceseee 82 32 63.0 


Novemper, 1906 


Precipita- 
tion. 
— 

z > 
= 

© 

a. - 

as 

#3 33 
ea n 
s 3 

3 & 
Ins. Ins. 
0. 71 4.0 
1.44 10.0 

Ze I 

3. 35 7.0 
1. 87 8.5 
1.41 7.0 
4.23 7.2 
1.08 a8 
2.21 2.6 
1.24 4.0 
3.77 6.2 
2.59 5.0 
5. 08 9.0 
0. 70 0 
2. 00 4.2 
0. 42 

2. 84 4.0 
3. 37 7.0 
1. 67 6.5 
2. 00 1.6 
3. 62 10.5 
3. 27 7.2 
0. 54 I 

0. 66 1.0 
2. 98 4.0 
1,59 0 
0.24 LO 
2.87 6.0 
1. 06 4.0 
1, 27 3.0 
0. 63 0.2 
2. 18 3.0 
4.00 3.0 
1.18 6.0 
3. 33 6.3 
0.33 «iT. 
0,30 0.5 
0.91 0.5 
2. 87 2.0 
4.15 7.0 
&. 69 4.0 
2. 85 3.0 
6.16 4.0 
7. 42 2.0 
3. 39 4.0 
7.72 1.5 
2. 82 3.0 
8. 61 4.0 
6, 30 5.0 
3. 22 0.4 
8. 48 4.0 
6. 53 1.0 
Sei F. 
7.14 2.0 
4.13 3.6 
3. 37 3.2 
2. 96 T 
2.45 2.0 
4.29 1.3 
6. 28 3.4 
4.47 2.0 
4. 06 2.0 
10. 77 5.3 
6. 86 0.5 
3.01 4.0 
12. 09 1.8 
6. 86 0.4 
6.13 3.0 
3. 69 0.7 
5. 31 4.0 
3.09 T 
6.56 T. 
4.81 1.0 
7. 85 3.0 
6. 98 3.0 
2.19 

8. 94 3.0 
8. 47 2.0 
3. 84 4.0 
4. 89 4.0 
5. 66 1.0 
244 2.0 
2. 95 3.2 
3. 3% 1.0 
0,62 
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November, 1906. 


Stations. 


Louisiana—Cont'd. 


Donaldsonville........... 


Farmerville ......... 


een 


Grand Coteau .......... 


tis wine ok bewain ds 


POMMEBER. 0200 csccccescess 


Lafayette ...........+-+-- 


Lake Charles 


RAINE A 


EE EEE 


Libertyhill............... 


Logansport.............. 
DEY 606406 cossccceess 
DEO cancaccdcnscvecess 
Morgan City ............. 
New Iberia.... eines 
Opelousas ............-+- 
Ci ciéh ebadee ebedeess 
Pear! River re 
Plain Dealing 
ee 
OTD coveosve 
Robeline ...... 
are 
Schriever...... 
Simmesport ° osee 
Southern | niversity ines 
Sugar Experiment Station. 
Sugartown ............... 
Maine. 
Bar Harbor.. cesotns 
SE 6 bes nccccoaseeses 
Db rsceeeoccecsoss< 
Debsconeag eS se eeonese 
aaa 
Farmington .. 


EE nck xccameaibesnd 


Greenville ... 
re 
OE eee 
Madison....... . 


etal eae 


Millinocket....... 
North Bridgton me 
Oquossoc . . = 
SD cscnces 
Patten .... ; 
Rumford Falls 
The Forks. 
Vanburen...... 

Winslow .... a 
Maryland. 
ae 
Bachmans Valley i dicmened 
Cambridge .. peaweenee 
Cheltenham.............. 
Chestertown.............. 
PE éeueciscecesnes 
| ee 
CE An0d ni ae-vedeceke b 
Seer ee 
Cumberland... .. pabaee 
PR bscpnectecienre 
Deerpark. eeveene 
inateeesaenss : 
Ee 

OS ee 
Frostburg ...... CR ae ES 
Grantsville .......... 
Great Falls.. Bae 
Greenspring Furnace 
Harney ..... 


ae 
Johns Hopkins engetal.. 
Keedysville aexbee 
Lake Montebello... .. 
err ree 
Monrovia 


Mount St. Mary s ( College. . 
Oakland . ‘ , 
Pocomoke C ity . oe Sa 
Porto Bello... .. Saas 
Princess Anne ........... 
inocu bnedeeeen 
re eiaal 
Sudlersville .............. 
Takoma Park ........... 
_ Ea 
ET scncicnaceeues 
Westernport . mene 
Woodstock . : 
Massachusetts. 
Amherst. ‘ 
Bedford . newness 
Bluehill (summit). badness 
ES EES 
Chestnuthill] ............. 
Pi dbisccunsabescecs 





Maximum, 
Minimum, 

Rain and melted 
snow. 
Total depth of 
snow. 
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Nee PN SS mtn 
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ee 
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se 
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SSRR55555 


nNoerK-~) 
Gg 
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ae 
ooo 


asseee 
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Stations. 


Massachusetts —Cont’ d. 


Se 


PRRSIOEE oc cnccccceccces 
Framingham............ 
GSROGOR 250s cccccccccess 

BE VOMMIE, . 0. cccccccscoes 
ED 00.00 uhss cebecnes 


SD <cna0svicebeseee 
ee 
Dh id devainsnaee bees a 
Middleboro .............- 


eee 
New Bedford..... ...... 


Sree 


i. 
Provincetown ... 


ee 


Somerset ........ 


DU co scecsvsesevcess 


Taunton ....... ai 
ds dacsnc cetaal 
ns 546 chee enenews 
cindeckidnkihines 
Williamstown .... os 
Winchendon ............. 
Worcester ..... 
Michigan. 

Pn ccdcckinesesceses 
yey College. ..... 
PEI cesccancnces: o600% 
| eee 


Ball Mountain ........... 


EG suncivdn thee < 
ee 
Br GP os cc ca cs cecscres 
bas hide éndiaeewse 
DE Gstbaoehenasacetese 
3 ee 


Birchwood .. catvieia wake 


DE cce5 400% evens 
Bloomingdale . Kibah Om onine 
ee ee 
re 
0 eee 
Cass venascouxses 


Sis taendbbs an eanws 


CREROTEED <006c00. coceve 
SN nn 666006 a pedace 
Ee 
a 


itsctennesteatesens 


See 


Eagle Harbor............. 


St TD necatescs cous 
Eloise ...... xeon 
Fennville 

Flint. 

Frankfort . ceonels 
Grand Marais - — which 
Sa 
ee 
ll” ee 


RRS 


Harbor Beach........... 
Harrison .... soikie Sink bartered 
i chc.cionte.see 
Hayes. . bikebebien 
Highland . 

Hill 

Holland. sneedanke 
EE Sa 
es 
fron Mountain .......... 
|) eee 
ET = sects Dhdit.bbeevne 
er 


|) ae 


EEE 
aasne Hiciwnshne 6heeees 
Ludington... pateatienal 
Mackinac Island.......... 
Mackinaw. . e'sadunan 
ED i cae ainda cert 
SE nated edenes ences 
Maple Ridge ............. 
ie heeastunedes ' 
Menominee .............. 


Montague .. pauleesne 
Mount Clemens........... 


MONTHLY WEATHER REVIEW. 


_ TABLE II. — Climatological 1 record of cooperative observers— Continued. 


snow. 
Total depth of 
snow. 


Rain and melted 


Maximum, 
Minimum. 


Mean. 
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Stations. 


Michigan—Cont’d. 
QUES .csccccccccccccccces 


a Serre 
re 
Pes veenes: eats 
a 
Saginaw (W. wee penenecees | 


St. James. . 


A See 
ls PUNE 06 ces vescseces 
PE bis need cvevesdeess 
Eas 
DO tinned cevecdonens 


Stanton ...... 


PI, 65s dose neces 
EEE hcceees. cieesec 


Traverse City 
Waren 


tt pieteses+echaie 


Wedlerrvilic 
West Branch 


leer 
Whitefish Point 
 .. eae 
Fn ccstecscccsscece 
Minnesota. 

ea re 
PED aS wascvasvens 
CN ree 
on Eb necrcecdetavnsscccs 

- ee 
DE utictidnevetetes-< 
Beaulieu ....... Fosadibana 
ED ou sane ncanes< 
ES 
Collegeville .......-....... 


Crookston .. 


tae 90 09 oaks eden 
— Secwensecccnesss 

ae 
Fergus Fails ell ith eae 
Fort Ripley .............. 


eee 
Grand Meadow.. 


Hallock . 


Minneapolis #1. 


Montevideo .............. 
St aie nun abba athe & 
ees 
I  ccaccnpinets % 
New London ............. 
New Richland............ 
BT SE nocéundnwedeeds o 
3 ee 
wed eee — 
WROD occ covccesccce 
flea Falis 
Deaain SEE prey eee Sepege wibaine 
Redwood Falls........... | 
Reed 


Rolling Green 


St. Se nnctcnnseces bas 


| eee 


oa Bc nc ceveccccess 

Winnibegoshish 

WRN saunebensecccnees 

Worthington ............. 

DONE cc nctcnzevcisces 
Mi 


CS rere 
Agricultural College 
ME obs 64ku doce ccoseve 
a cncnccdsdsoees 


Bay St. Louis 
Bellefontaine 


ee 
DEED kncboceebedeces 





Rain and melted 
snow. 
Total depth of 
snow. 


Minimum, 


Maximum. 
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Stations. 


—Cont’ d. 


Payette (near) . 
Greenvil 
Greenwood. 


Hattiesburg ..........- iat 
Hazlehurst ..........-.. 


Hernando........... 
Holly Bluff....... 


Holly Springs ............ 


Indianola..... 


Lake 


Lake Como. .... hen 


Laurel. .. 
Leakesvilie.. 
Louisville . on 
MeNeill......... 


BA, codec ceuetecseoees 


Magee 
Magnolia....... 
Merrill..... 
Natchez ....... - 
Okolona.......... 
Pearlington ... 
POGRD .ccccccccess 
Pittsboro...... 


Pomtotee .... ce cece ccsces 


Porterville. ..... 
Port Gibson ... 
Quitman os 
Ripley ......... 
Shoccoe............. 
Shubuta.... 


Stonington ........... 


SE dnoecoceess 
Swan Lake. 
TRUER -ccccccccees 


iiss abcheccetese 


University ......... 


ae OR 


Brunswick 


Caruthersville Mktness 


Clinton ...... 
Conception .. 
Dea 


De Soto. .... 
Doniphan eeccores 
— Springs 


et I an 


Harrisonville 
Hazleburst......... 
Hermano 
Houston 
a - 
Ironton 
Jackson . 
Jefferson City . 
Joplin 


Ye ea sar 


Koshkonong . 
Lamar 


Temperature. 
(Fahrenheit. ) 
pig 
| 8 : 
rc a g 
ais $ 
a A a 
°o o Oo 
&3 29 | 58.8 
Bd 20 | 56.1 
82 30.) 59.8 
83 28 | 56.8 
82 31 CO4 4 
85 27 «54.4 
86 27 | 58.4 
4 28 | 59.0 
s4 2 50.4 
7 21 30.4 
80 28 635 
SS 31 | 57.1 
88 24 | 56.2 
86 2 | «56.3 
87 31 | 58.8 
87¢ 284) 59. 24 
8&7 29 «62.4 
M4 25 | 57.8 
a4 27 | 60.6 
86 23 | 55.6 
89 29 | «59.0 
4 25 | 61.6 
s4 30 | (59.0 
83 24 | 52.6 
M4 28 | 62.6 
s4 29 | 62.0 
79 20 | 52.0 
77 22 | «51.6 
85 2 55. 8 
84 26 | 4.3 
86 26 | 59.0 
82 18 | 52.2 
834 284) 59.24 
83 26 | 61.0 
&5 2 | 57.8 
| 21 | 52.8 
m4 21 | 53.4 
8&5 29 | 60.6 
Se Si) 57. 4° 
83 21 | 53.0 
85 28 | 58.2 
81 29 | 60.7 
St 31 | 56.3 
7 11 | 43.2 
80 il | 44.0 
77 7 | 39.2 
79 11 | 42.9 
74 3 37.4 
74 16 | 42.7 
77 10 | 38.2 
sO 18 48.4 
78 17 | 42.2 
7 14. 38.2 
78 15 46.9 
75 19 44.0 
75 16 44.9 
79 4 42. 
77 16 | 41.8 
738 12 | 42.6 
77 12 44.0 
72 19 | 42.6 
76 9 | 38.9 
75 14 (38.4 
73 12 43.4 
7 10 «641.9 
78 18 46.5 
76 13 | 29.7 
78 23 4.2 
74 11 | 3&1 
76 18 46.6 
7 15 46.1 
75 21 | 42.8 
77 15 | 40.8 
69 4 640.2 
70° 20°) 43 0° 
75 18 | 41.2 
7 14 40.5 
7 18 «45.6 
77 9 | 38.8 
74 11 ' 87.0 


Precipita- 
tion. 


Rain and melted 
snow 
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‘em perature. 
(rabpenhelt’) 
Stations. . 
ar 

gi glia 

ihe = 

a a a 

Missouri-—-Cont’ d. ad ° ° 
Di hsGneesasceceses 76 11 | 39,2 
Monroe. . os b60tbdteons 75 15 | 39.8 
Mount Vernon gueeseev eet 77 15 44.5 
Mountain Grove 71 19 44.0 
St iiveccaaneuueses<s 77 13 45.0 
New Madrid ........ 7h ES TE 
New Palestine ........... 76 17 | 42.8 
DEN 64.60-0000.e040 e000 75 16 | 43.6 
DN cinde hte ceedegaeest 75 14 45.3 
QEROR cc ccesccccccccccces 74 15 | 39.0 
EE Re See See 
—— phn tiekheeunss-. 69 11 40.1 
ghee ihe aR 
PD vc ekeebseeseces 77 18 | 42.6 
PDs co cncewecs soceshs ceecelecccsciuaces 
Sarcoxie a ees Saree 
i ictneiuebectadecacs 76 16 «41.5 
ES 76 19 45.8 
Steffenville .............. 78 16 | 40.4 
Sublett. 74 10 | 39.0 

ie mapa 71 11 | 38. 
ae 74 8 36.6 
ll ee 76 14 40,7 
Warrensburg ............. 78 12 | 42.0 
DD seccacesesceses 7 19 | 40,2 
hb Gs 6o6ubeecenen’s 7 8 | 42.5 
Wheatland pti owacthidase — Se 
Willowsprings ..... 65 12 | 41,2 
ae 88 0 43.6 

Montana. 

Absarookee =e eee ere 
ee 60| — 2) 33.1 
Anaconda... . seeden 61 0 30.8 
BOMB ce oo cc cc scccecccces 61 | —13 28.9 
ti Ruavanendese¢ébe een 53>) — 4 26. 6° 
OF 48'—2 2.9 
ND cece cttertees sive 69 7 36.0 
Mb: cededeseeense 61 | —3 | 28.0 
is a» éeedne adéheoe 69 | — 9 | 28.2 
Broadview 64 0 | 32.2 
MGGD cvese o6ns secceee 56 0 30.6 
Canyon Ferry. a 61 | — 4) 29.2 
Seicésesccese 56 | —13 23.0 
SN 33 d4cdl cndcos 62s; — 7«| 31, 4« 
Ditciceaceunesnent’ 60|'—5 31.4 
Clear Creek : 4 3 29.0 
Columbia Falls... 58 7 31.0 
Copper. . eseusess - secceleoewes 
Crow Agency.. seeboeesecess 65 —4 314 
Culbertson . seadenss 63 -8 | 24.2 
Ps cee ccdeducccescons 57 9 31.0 
beds Gbebnd near ens 60 6 | 2.2 
Deer Lodge -e 58¢| — 2 | 29. 7: 
DT Stheed besheeceeeses 70| —4/ 82.2 
i icsedaetees 64 4 | 29.7 
Erickson ..... ie a 
a 58f| — 5f 28.0° 
nas itidewdce oiwyasis 66 —83 29.1 
Forsyth ...... 67 | — 3 | 32.4 
i ci cles enéoad 60 | — 2) 31.2 
i Ds dessccceeas 70| — 5 | 29.8 
Fortine .......... 52 4 2.5 
Glasgow... . 64|/—6 | 2.3 
R24 ds dune 68 | — 1 | 29.1 

Gold Butte... dass ealhede 
Graham. 66 2) 33.8 
Grayling.. 53*e| —19¢) 21. 4¢ 
TL on dhadnhavbwes's 60 2) 31.9 
eee oe sea chececes 
ee ere 72 1 | 34.6 
ID. adesctuedeesetens 65 | — 6 | 28.4 
OO ere ee 66 0 33.8 
Lewistown sehdeones 62e) — 4 | 31,14 
END « cccuctéescsacss 63 4 33.8 
Lodge Grass......... 68 7 31.6 
Marysville 53 —5 23.4 
0 Se - 58 7 | 31,8 
pamete BED acavcesene aR 
Nye. ii dh dened Ssekibbdaduh diene ae 
Ovando . heetenanaee 534 04) 29. 2° 
Philipsburg .............- 59 | — 3 29.0 
Db tide sedbececettecus 56 10 32.6 
Sctnes dc edsdstecess 53 13 34.1 
PU sences cxcéusncccess 65, — 4) 27.1 
PINE: ce ceccenctoccocivevess oe en 
EE hscedcnsatecns 60 5 | 30.2 
Renovo. ......- beudeeows 63 1 | 32.8 
DR scducceee copes 62 5 | BO 
| St. Peter 59 1 | 31.4 
I habe cocceducsseescs nae a een 
= ngbrook....... 65 5 | 28.6 
dt indipmedbense de oes 65 | — 2) 82.7 
Tokus 65 | — 3) 23.2 
Toston ...... 61 ' —9 | 28.4 
_ Os ae eee 56 2 | 32.6 
Upper Lake . rrr cecleccees 
Utica 63 '—2' 33.4 





MONTHLY WEATHER REVIEW. 
TABLE II. — Climatological record of cooperative observere—Continued. 


Preci pita- 
tion. 
3 > 
B. | 2. 
23 os 
ac | 7s 
s 2 
3 ) 
ial 

Ins. | Ins. 
2,42 4.5 
2.04 3.2 
Te lnteeke 
2.56 0.5 
1, 61 3.5 
9. 71 2.0 
2.07 7.8 
4.40 42 
3. 41 T 

1. 78 5.5 
4. 93 

1. 30 9.0 
1,84 2.0 
3.95 5.5 
3.57 2.0 
2. 06 7.5 
2. 36 1,0 
2. 94 7.5 
6. 37 4.0 
2. 25 2.0 
3.10 7.0 
3.32 10.0 
3.11 12.0 
2.90 5.5 
2. 30 9.0 
3. 16 2.5 
3. 37 13.0 
2,7 8.0 
3.63 1.0 
1,98 9.3 
0.16 2.8 
2.78 24.0 
1. 33 0.9 
0.60 6.0 
1.13 9.0 
7. 07 8.0 
0. 67 T 

1. 70 14.0 
0. 75 1.6 
0.74 6.1 
0. 80 2.5 
0.50 3.0 
0. 75 7.5 
0.26) T 
0.70 | T. 
0.98 6.0 
2. 68 22 
1.79 9.8 
1. 20 6.0 
1, 21 2.5 
2.38 2.8 
4 , A 

0. 80 5.5 
1.16 6.4 
0.45 T 

0. 33 0.6 
5.70 60.0 
0.96 

1.12 8.5 
0,82 3.0 
2. 26 6.5 
0,25 0.5 
0.48 4.0 
1, 29 8.0 
0.96 T. 
0.36 1.0 
1,97 14.6 
0.40 3.5 
RSP bi scces 
0. 30 3.0 
0. 20 2.0 
0. 89 6.1 
1. 04 1.5 
0. 53 2.5 
3.7 18.0 
3.45; T. 
0.76 4.5 
0.54 1.5 
3.34) T. 

1, 05 2.0 
2.39 

1.77 | 1.5 
1.27 6.0 
2,32 12.9 
0.24 8.3 
0.31; T. 

1, 00 5.5 
1,27 13.0 
8.40 20 
1.7 12,2 
1,25 6.0 
1,17 5.0 
0. 65 1.2 
4.13 1,0 
3. 76 

0.42' 6.5 


Stations. 


Montana—Cont'd. 
WO ting adeghanent os 


Wolf Creek . 


cemacauesneesenes 


Novemser, 1906 


Temperature. 
(Fahrenheit. ) 


Maximum. 
Minimum 


Mean. 


° 
° 


5 7 | 28.0 
61| — 4) 29.9 


BRED 600.56 66 ce ceecccece 66 —7 32.0 
MEN n0%0k6606 eee 65 7 | 34.3 
Albion 68 5 | 35.74 
SE tneneded Jonwen-e 64 3 35.4 
oe 75 7 | 38.5 
iis 0k 65.0604 vase sncbiabessfeccccelacess 
GE Se ae Gage Fae 
ee 70 16 | 38.6 
icisshendsccnceces: Isesees wuES 
fee 65 8 | 33.4 
brent essndccoess 74 14 | 38.8 
SE indkevesstadbecnees 71 10 | 38.2 
Beatrice ..... oe  du.ae 73 12 32 
eee 72 j1 | 39.4 
I hits oes eed eee 70 15 | 38.6 
Sa 69 15 | 37.2 
ET RI 66 7 | 34.0 
hs scusgahddatditeduelséees dheseees 
had bias adage shen al 
Bridgeport ............. 78 3 35.8 
Broken Bow............ 69 8 | 36.2 
Burchard......... SES TE ERE 
i chebesseeteceeces tied 
CRED a oc ccccscaccece 72 13 | 38.4 
Central City ............ pace 
Chester ...... aia 
PL co ccenns enews 67 9 35.5 
SED nussuavesestscvese 70 16 | 38.6 
DN .c6¢ eueneee ecoskestun a ay 
SO) Oe 67 15 | 37.3 
SE eee 75 16 | 39.8 
SE Ke ERE HEE 
EE erngnds de06 ence virdecetieeees cle ceces 
REP Re 
Endicott .. StS CEES edad ela senns 
0 ERE eee & ‘ 
BNR: cocvcvctedeceses ce weske sees 
SET vcigcucettucesce 73 9 | 39.4 
PED vccesvesecees 70 10 | 36.3 
Fort Robinson ....... 70 | — 1 | 38.4 
Db. esc kcecess 74 11 | 40.0 
PP cncvethoeteoeees 68 15 | 36.5 
PU c ccccnaseccecs iid 
Ge caseccccesecs 7 11 | 38.6 
Genoa ovale 67 36.4 
Gosper . $0605666006): 0566080 00080 rT 
Got enburg . eeaeeeeesnee 67 10 | 37.4 
Grand Island.. jeans 70 14 38.0 
an SR 69 2 35.0 
OBERT soccs eccescescccccleccescfoccsce 
4 eee 
ES ae See See 
PEED cncececcescecssoce 68 5 | 34.6 
EEE «cccccccsecess 65 6 | 33.6 
 invcccinké st bee 67 8 | 35.8 
Hastin 69 15 33.0 
Hayes ea sdecnedees 68 10 | 35.8 
Hay Springs. 70|— 2) 33.9 
Dt pcaccaebuceeess 72 9 | 38.2 
ae er sé éusec - 
i inpsaseddeseens a ae 
scrum cineceesen 65 10 35.8 
eee 70 11 | 38.6 
—-~ Se 67 16 | 36.0 
{mperial . 70 6 | 36.6 
Kennedy... 67 2)| 34.4 
PED scceedsesatece 66 435.4 
Leavitt.. 70 16 | 36.7 
Lexington sdenneewes ses 67 0 35.4 
Loup. 68 7 | 35.9 
Lynch 72 4 38.2 
a ils ot uence ie ee 
nds as cken skeen af = 
SD «. cocseescceuce 68 10 36°38 
BOSONS oc ccccccccccccclescccclecccccleccces 
EE Se Se Seer 
re ee 
PE ctecuseestscacces 72 10 37.2 
Di tiiaithehee o4neee © — eas 
Nebraska City. bateswn er 15 38.4 
Nemaha. . penweéue swies bs wens 
Di caasechccteccces 64 8 34.6 
North Loup 63 8 35.4 
Di icgapecahe neces 62 6 34.0 
idan tccherteseéce 67 14 35.4 
Ceesedesecees A tirana a 
rer ree 
| Ee ey ee 
rr 74 16 38.6 
Pawnee City ........... 73 14 | 38.7 
.  aeaoee 7% 10 38.6 
i ionsiseteesdeee 7 5 | 34.6 
PR ac cces cveseeves 70 8 36.4 
ED caccceed«vcess 75 8 | 41.9 
ME seth dick eucceesddaawsisiesctosceee 


Rain and melted 


snow. 


Precipita- 


tion. 


.638 


. 95 


O4 


. 95 


. 26 


depth of 


snow. 


~ Total 
are 


327 
S x 


1.0 
1.0 


1.0 
2.0 





cr 
































Stations. 


Pioute~Cae d. 


St. er -- 
St. Paul. 


Sew: 
Smithfield . 
Springview 


TG ixnssnnisces ens 


PONE ocnsececeoces< ce GH 
Superior ...........6.006. 
SYFACUSC... 2... cece cece eecleceees 


Turlington ............... 
eS a ee 


Wahoo 
Wakefield . 
Watertown . 


Wauneta bes eves ietiebiuntendesetubeseke 


Weeping Water 


Westpoint................ 


SS Sa Sar ee 
Winnebago............... 
i hecboad cues sscenschidseeshe saan dheeiwes 
SED 6c ccsne censcccnne fvexesnteoeves 


sr 


EE iaaalaietceeiaaneate 


aon a 


Gardnerville. 


SA iiinieusnwsnes 
Halleck®! ............... 


Hazen ..... 
Humboldt. . 
Leetville . 
Lewers Ranch... 


dnccssecee sencenver. 


Lovelocks 


Mi City®i.............. 


Palmetto 


Paradise Valley. Mar oa ot 


Pioche . 

St étetees 

San Jacinto . 
uaw V alley 


Stillwater jdbedecnecenn a 
EP EE 
SRE 


New semgetive, 
Alstead .......... 
Bartlett 


Bethlehem ..............., 55 4/306 
TD dane 406dkeanalieeeeutinnacs 


— 


Durh Moa icseneeeseess 


ton . 
tn PER . ov0cse dadsenlaceseclciaaas 
SSR 


New Jersey. 


Asbury Park ............. 
SE tcibbberécesieens 
Belvidere ................ 
Bergen Point............. 
Shieh kocietessnne 


ge 
Browns Mills........... ‘ 
——. Sens pkaucocesosss 
ape May C. H........... 
Clayton. jequeccseces 
— $00 4000 seccceccces 


Englewood ............... 
ED 656-0060 86000 
iiicctscanbivens 
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Stations. 


New Jersey—Cont’d. 
eS 


SE « conuevecesss< 


Indian Mills.............. 
Jersey City... sccccceees 
ON rrr 


—— iA Reeee oeenee a 


PED Sesin ic 0060 n0-+000< 
Phillipsburg ............. 
nes daccks sv asbes 


re ae eee Skee 


rarer 
South Orange ............ 
PE ewdsutcnsesasvecces 
Toms River.... 


VOGT crcccssvesesesss 
Woodbine............ ... 
New Mexico. 
Alamagordo............. 
Bi ntcscsccvceeosseses 
Albuquerque............. 


Be intaes baek badd btes ssilaccace 


OO 
EE centoaes keenann 


Se See 


2 
| ere 
0 eee 
SUN chateuvnstcké¥ete eoxas 


Eagle Rock Ranch........ 
Elizabethtown ........... 


PU nxcedccokcevecess 
POS BGs ci vcvcccvescs 
Fort Stanton ............. 
 . {piven 
Fort W ~ saa sebeocevens 4 
F ruitland . aieketn. ua 


BEORO. ccc ccccccsccccccustleessctieccseslecsens 


RI, oc ce cccepecoceses 
Lagunita..............6+. 


PO Se eee 2 


BME WEB sc0cs cccnssceess 
EEE esnesi ocevnees< 


6 ee See 


Magdalena............... 


an nn do 6% thdeS0 Un caek dineceestceel 


OY ae 
DS os is os bnceeeces 


RR NNTNTN aka: Rete): oe: 


ee 
Mountain Air............ 
Pe 8 §«ceccssresnas 
CES ctnwnbeee6eas eevee 


San I ids eit oe od 
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TABLE II. — Climatological record of cooperative observere—Continued. 


| 


| 


Stations. 


New York—Cont’d. 
REE ina er cdcateisnnses 


ak csensduncapetee nic 


Blue Mountain Lake .....)......)..... 


a : 
BOUGEVEND ccccscccccsece 
a, eer 
Cape Vincent............. 





Cold Spring Harbor...... 
Cooperstown ............- 
ere 
Cutchogue ............... | 
Dannemor,a .............. 


PORES sscarccccsesscsvcens 
Fayetteville ............. 
PERO od cscccsccecceel 
Franklinville ............ 
GEE cn caccessecvcsere 


ree 6 eee oe eaten t 


Glens Falls............... 
Gloversville.............. 
Greenfield. ............0. 
Greenwich ............... 
Griffin Corners.......... 


ee er 


Jamestown ...... siuattntacs 


| Jeffersonville............. 


Keene Valley .........-.-| 


ieee Leddbeetdoccesnevcee g 


Middletown .............. 
Mohonk Lake ...........- 


Mount Hope.............- 
Newark Valley........... 
New Lisbon.............- 
North Hammond ........ 
North Lake ..............| 
Norwich ........-..+++++ 
Ogdensburg .............- 
OMGOMES... 2... cevcevcsces | 


Cee eres er tees eeeee eee 


PE nbc ne ccbecseevcestcenans Meee 


Shortsville sande bnvedeueas 


GORITIED o.oo oc ccccccccchsvensslecsoss 


Southampton............. 
—_ Canisteo........... 


I 66.54.6640 n0tecediews. bio chenseeions 


er trier 
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Temperature. 
(Fahrenheit. ) 
Stations. - 

fig 

8 | , 

312) § 

Zz a oat 

| 
North Carolina—Cont'd. ° ° ° 
PE, oo pedesse cgbeese 72 14 | 45.6 
PD cpevcccececccesve 76° 23 | 49.0 
Bryson City......... ecodowopeel coesebeecess 
Buck Springs............- 75 10 | 46.2 
GENE cx cece cccccess 78 20 50.0 
Chalybeate Springs. OP ficeces ers 
SEL 20600000 cocccce 78 24 | 51.4 
Eagletown 79 23 | 51.4 
DENEEED oc cccccesccescccs 76 27 | «51.6 
Fayetteville. ............. 80 23 «54.1 
Goldsboro . .... 6... ee eeee 79 24 49.2 
Graham See ae aay : 
Greensboro. ..... .. 6.6.65. 81 23 | 51.2 
Greenville. ...........-.+- ideutinehe®s 
Henderson .............+. 79 26 50.9 
Hendersonville... pened 7 19 47.4 
PGE 600 ccccoccvcce 72 2 48.4 
Hot Springs ....... cool 22 48.5 
ED s se cocncoccevoses 85 22 | 52.3 
EAGER cc cccccccccccceces 79 12. 530.1 
Lexington .......... 76 18 | 49.4 
Lincolnton 80 18 | 52.5 
Louisburg. ...... 79 23 | 49.4 
Lumberton .. 81 24 | 52.3 
Marion .. 77 19 | 5.4 
Marshall. ........ 80 17 | 47.4 
Moncure. sl 2” 80.2 
Monroe . sisdidedbotex 77 16 48.9 
Morganton .............. 77 16 | 49.4 
Mountairy ......... 74 17 | 46.7 
SED EGER od cvccccccces) cocechocscecheceens 
Murphy ........ ani 
Nashville ............ : 78 22. 30.9 
DER a6 66 cdovees cee ov. &5 25 | 53.4 
POCROUGOR. 26... ccc cevece 70 16 | 45.3 
IID « oc ce ce vcccevee 79 27 | 53.8 
PE MOU. ce cecsecceccocs 69 6 | 42.5 
Pittsboro...... sonbetivees 82> 25") 54, 8» 
Randleman, ..... 2... + seeeslss-eselecsess 
VED s 06 cc cccccccocecieveces [aw Sec 
Rockingham . pees 80 20 | 52.2 
saiem . 77 19 | 49.2 
Salisbury . 79 17 50.6 
Sapphire ........ 70| 11) 45.0 
BS 60s coccccccces : 76 18 47.6 
Scotland EBs ed weodscces 80 25 | 52.6 
Selma. wTTTIT TTT 75 3 52.4 
GEE, ccccccccccecevscces 82° 22° 53. Ge 
EEE ban 6c codice 80 22 | 52.2 
Southern Pines. 80 26 «53.8 
Southport ..............+- 78 29 | 46.1 
i 6be¢ccennescces 80 16 49.2 
SI, de coc cdec cesses 81 24° 51.8 
Vade Mecum............ 76 11 | 47.0 
Washington... ...... 85 22 | 53.4 
Waynesville ......... 75 11 | 45.3 
SRP ERA: &3 24 50.0 
North Dakota. 

RUBORED occ cccccescccccess 63 | —12 | 26.1 
ED deb.e0edededoc cecoces 64 — 1) 27.0 
a 62 —10 25.0 
Bottineau ...... 53) — 8 | 24.7 
Broncho .......... 64° 2° 26. 3° 
BINED 6086 60 coctdcosecses 68 2 | 27.0 
ee 53 | —14 | 23.4 
SGD 10 cectscoeses 58 2 | 26.0 
asco ceescescees 65, —1)| 26.4 
Donnybrook ............. 60° 0*| 20. 5 
ivccerescsendesoes 52 | —11 | 23.6 
Edgeley .......-...-++....| 58 | —14/ 2.0 
Edmore ..... yet cetinset 59 | —16 | 25.4 
DEED ccoceccsccieeocs 65 | — 4/ 29.4 
DED 6 cade coceussccsdcess 7\/—7/| 27.2 
Forman . 55 0 | 27.9 
Fort Berthold . beebvedecsed 6 | —16 | 25.2 
Fort Yates ....... 657, — 14 29, O4 
Fullerton ........... 61 | — 4 27.3 
Gladys.... 58 | —10 | 24.8 
Glenullin ...... wécned 5 — 2) 26.4 
GN bids ds oveceds 57 | —14 | 26.0 
Dados vacwiesescons 56) —15 26.6 
MEE 0.00 cnvcaddece: 62 | —11 | 26.8 
BREED cccccceccece 64|—3/| 2.2 
Lakota 54 | —14 | 24.4 
i bade 5 G0 odace 57 | —10 | 26.2 
SE kcccctocevécecs 57 16 | 23.2 
TD 6c 60 es caceectcess 55 | —11 | 24.2 
 bonGeesen océdeuee 61 16 | 25.2 
DEcccce suede sbécess 65 | — Se 28. 84 
DGS diy ie ddenckeecctbiteses aa 
TD Abe 60.00 40 060 62 11 | 24.7 
Minto. peed 67", —10*| 30,2! 
Moyersville 58 | — 2/| 25.3 
Napoleon ....... 61 | —10 | 24.7 
i cakdcecceces’ 62 2 | 25.8 
there cpenesscecs 61 0 | 27.4 
Oriska ....... 58 | —10 | 26.6 
EE nde ds de tcee cs 56 | —14! 25.8 | 


Precipita- 
tion. 
7 
3 > 
a 1S. 
e 8s 
> ° es 
ag | @& 
s |3 
3 i) 
& 
Ins. | Ins. 
6. 50 3.8 
4. 93 1.0 
4.55 4.0 
7.20 8.0 
0. 85 2.0 
0.77 
099 «=«6«T. 
0.87 T. 
0. 90 
0. 70 
0. 73 
0.71 2.0 
0. 96 
0. 68 
0. 84 T 
2.78 3.0 
6.11 4.5 
4.15 0.5 
0. 84 
2.75 2.5 
2.64; T. 
0.14 1.0 
0. 88 1. 
1. 02 
8. 40 3.4 
0. 62 
0.66 =6«6«T. 
1.72 1.8 
3.18 1.0 
0. 82 
9 27 0.6 
0. 81 
1,29 
4.72 3.5 
0. 04 T 
7. 86 4.5 
0. 82 
0. 53 3.0 
0. 55 
0.39 1.0 
0. 81 1.5 
1.41 4.0 
0. 86 2.5 
0. 76 
1,65 
1.13 
0. 73 
0. 65 
1, 40 
0. 80 0.5 
0.70 
0. 98 2.5 
0. 68 T 
4.04 1.4 
0.92) T. 
1. 38 11.5 
0. 62 2.0 
1. 36 7.5 
2.14 s 
1.14 8.5 
0. 86 5.8 
0. 85 12,0 
1. 23 2.2 
0.87 5.5 
2.29 20.0 
1.45 14.0 
1, 05 7.0 
1. 82 16.0 
EG h.seods 
i 5 ey 
0. 85 5.0 
0. 65 8.0 
0. 91 1.9 
2. 26 13.1 
2. 26 17.0 
1, 35 5.0 
2.15 20. 0 
2.04 9.5 
1, 02 9.2 
1, 08 6.7 
3. 29 19. 0 
1.40 6.0 
1, 82 18.0 
1,83 13.5 
Ss  >- 
1. 31 7.6 
1. 40 14.0 
3.13 19.0 
WED leccces 
1, 20 9.7 
1. 34 6.5 
0. 2% sane 
0. 86 0.8 
1. 50 14,5 
3.94 36.0 


MONTHLY WEATHER REVIEW. 
TABLE II.— Climatological record of cooperative observers—Continued. 


Stations. 


North Dakota—Cont'd. 
nce dedutdge 64004 
Portal vedinees 
ih és edebestee 
Pratt. 

Steele....... 
University ; 
Valley City 


Willow City............ 
Wishek......... 

Ohio 
ents <<< 


Amesville.... 
Atwater ............ 
Bangorville 
Bellefontaine............. 
Benton Ridge .... 
Bladensburg 
Bowling Green.. 
aa 
Cadiz Reed 
Cambridge ............... 
Camp Dennison ad 
Canal Dover.............. 
Canton 
Cardington......... 
Circleville. .. 
Clarington 
Clarksville 
Cleveland d 
telestnedesed 


tt deghepsseeeeesevess 
Findlay...... 
Frankfort .......... 
Fremont 
Garrettsville 
Granville 
Gratiot...... 
Green 
Greenhill 
Greenville. . 


Hed 
Hiiouae 
Hiram ..... 


Se 
ID atin 00 ne ese 
Jacksonburg . . 

Kenton .. 
Killbuck . 
Lancaster 
ha tebn sede cbtecteeoes 
McConnelsville .......... 


Milfordion . 
Milligan 
—,: ebevece 
Napoleom........... 
Ne lie _ 
New Aleuantets ¥ 
New Berlin 
New Bremen ........ 
New Richmond 
New Waterford 
North Lewisburg......... 
North Royalton .......... 
Norwalk . 
Oberlin ........ _ 
Ohio State Unive rsity. oss 
Orangeville . 
Ottawa 


Plattsburg . 
Pomeroy .. 
Portsmouth . 


Rittman. . 
Rockyridge . 
Shenandoah . 
Sidney . 
Somerset . 
South Lorain. 
Springfield 
Summerfield 
Thurman... 
Tiffin 


Syepaebeatahi - 
Warren 
Wauseon.... 
Waverly 


Waynesville .............! 


Temperature. 
(Fahrenheit. ) 
pig 
Bials 
* = Ey 
a a = 
° ° o 
56 10 | 25.3 
57 13 | 23.1 
58 14 | 25.8 
58 —14 23.8 
59e| — 4°) 26. Ge 
58 | —14 | 27.8 
56 | —13 | 28.6 
66 15 23.8 
73 24 «40.8 
78 18 43.2 
64 2 40.5 
70 21 440.6 
69 18 «40.4 
69 19 40.3 
73 18 | 39.5 
68 20 39.3 
70 20 41.4 
73 24 42.0 
76 18 | 43.0 
75 17 | 42.6 
71 19 40.6 
69 25 | 40.7 
70 12 | 40.2 
75 21 | 41.8 
80 21 | 44.2 
73 19 | 43.5 
69 27 «40.4 
71 20 | 41.9 
68 19 | 40.0 
73 19 | 40.2 
75 22 | 42.5 
70 20 «40.6 
74 20 | 42.2 
70 22 | 40.8 
71 20 | 39.5 
72 20 6 «640.9 
73 18 41,0 
80 21 44,0 
73 9 | 39.8 
67 19 40.0 
65 14 39.0 
68 2 40.0 
69 24 «40.4 
69 20 | 39.2 
82 23 | 45.3 
74 20 | 44.4 
70 21 | 3&9 
72 2 41.3 
75 22 | 42.5 
68 20 2,14 
78 19 42.9 
72 18 | 41.2 
76 24 | 45.2 
73 20 | 40.8 
70 20 | 40.4 
71 16 | 38.9 
78 17 | 41.5 
72 19 | 40,0 
67 19 | 40.5 
73 22 | 41.4 
74 22 | 41.2 
70 22 | 40.3 
65 20 6 «41.3 
75 20 | 44,1 
70 21 40.5 
70 18 | 39.4 
70¢ 20¢| 39, 8e 
73 17 | 41.2 
71 17 | 40.2 
73 i | 41.0 
68 19 | 37.1 
68 20 | 39.8 
73 20 | 41.2 
75 22 43.0 
69 21 | 422 
75 18 41.6 
74 23 | 43.4 
74 17 | 43.0 
71 20 | 40.8 
69 23 | 40.5 
70 20 | 39.0 
70 19 | 40.8 
73 23 «43.6 
71 20 | 40.6 
76 17 | 42.2 
69 24 | 40.4 
66 25 | 39.4 
70 20 «40.4 
71 16 | 39.6 
71 28 | 39.9 
74 22 | 39.8 
65 18 | 37.7 
81 17 | 43.7 
72 19 | 42.2 


Precipita- 
tion. 

— 
3 3 
> 
A. (|S. 
: eles 
as | @& 
a 3 
3 3S 

& 
Ins. Ins. 
6,49 19.5 
2.08 17.0 
1. 85 13.0 
1, 48 11.0 
0. 88 2.0 
1. 73 15.6 
1,37 6.8 
0. 80 4.0 
ae keane 
1,84 6.2 
1.79 1 
2. 36 T 
2. 91 2.0 
2.91 0.7 
2. 52 2.0 
2. 26 1.0 
2. 53 0.5 
4. 56 adnate 
1. 66 2.9 
1. 35 T 
3. 23 0.5 
2.41 1.0 
2.39 6.8 
3. OS 0.9 
2. 24 T 
1.77 1.5 
3. 00 1.0 
1. 98 1.5 
3. 81 0.4 
2. 93 0.6 
3. 08 0.8 
1.34 2.0 
oe) i 
1.85 | T. 
2. 57 T 
2.84 10.3 
2.49 0.5 
1.71 1.6 
4.00 2.0 
2.54 3.2 
Li? Evéteoce 
38.40 T 
3. 64 10.0 
2. 80 14.0 
2. 97 12.0 
2.04 ie 
3.40 shes 
2.72 2.0 
2.53 1.5 
1. 60 sg 
2. 84 T 
1,63 2.5 
1,77 1.0 
2.22 T 
2.98 T 
2.37 2.0 
2.58) 1. 
1,49 1.0 
2.60 2.5 
2. 86 T 
2. 61 5.0 
1.58 T 
2.19 4.0 
3.79 T. 
2.94 1.3 
2. 42 4.0 
3.27 9.2 
3. 16 7.0 
3.30 0.5 
2. 73 T 
244 0.3 
1. 59 2.5 
8. 65 1.0 
2.14 0.8 
0. 81 1.2 
3. 50 1.5 
2.51 0.4 
4.11 1.0 
2. 52 1.0 
2.19 0.5 
2. 69 T 
2. 53 3.6 
2. 67 0.2 
1.61 1.5 
2.57 0.5 
3. 53 0.3 
1. 80 2.5 
4.03 2.0 
2. 56 1.5 
2.79 1.8 
2.34; T. 
2.78 0.2 
2.52) T. 
2.77 9.6 
3. 64 2.1 
1. 86 1.2 
3. 37 1.0 


Stations. 


Ohio— Cont'd. 
Wellington.......... 
Willoughby ... 
Wilson 
Wooster 


Blackburn... 
Cache ... 
Chandler... 
Cc hattanooga. ehebeweee 
Dacoma 
Erick helwescaaecoee 
PP MD cctvodas -cobece 
Fort Sill...... 

Gage... 

Grande. oa ; 
SED bcacccsccese 
Harrington 
Helena....... 
Hennessey . . pees 
OS ee 
Hooker 
Jefferson 
Kenton ..... 
Kingfisher . 
McComb. ....... 
Mangum 
i, ves eodeens 
Neola........ 


PEE nic-cngeedsseoonse 
PD cndeneddenee 
i ccusseses 
Rr Terre 


Sac and Fox Agency . 
ND Si cccccsscccocese 
Snyder. 

Still water . 

Taloga sas 
Waukomis.......... 
Whiteagle. 


Albany....... 
Alpha 
IG devawd ddnnvonses 
Astoria 


Black butte 


Blalock Sncuadactbadthekid 


i cd. spebamivsdanees 
errs 
Carlton. ~ 

Cascade Loc ks... 


CUED 60 ce c0ces. casenvcleces 


Corvallis somes 
i pitehhekun ches us cosee 
Dayville eee 
EY padwceser ecw 
Drain 
due Webs neneee dan6ee 
i ddnint Gage ex duee sees ye 4 
Eugene 
Fairview 
Falls City 
Forestgrove .............. 
Gardiner 
ED 6.00 cnancseeccces 
Glenora 
Gold Beach. ai 
Government C ed bec scees 
Granite 
Grants Pass 
Grass Valley 
iceéénhss as vdsenns 
PNR is 00 20000 cosseve 
Hermiston ........ 


Hood River..............| | 


Huntington 
Jacksonville.............. 


La 
Lost River . 
McKenzie Bridge . 
MeMinville. . : 
Marsh field 
Monroe 
Mountain Park.. 
Mount Angel.. 
Nehalem. ......... 
Newport 


Novemser, 1906 


Temperature. Precipita- 

(Fahrenheit. ) tion. 
— 
z 7 
S « 

; a Se 
=] FoI LB) es 
s = es | 
= | , en £ 
Bligaigis i3 
3s = © = 
asi i|aja@ ie 
? ° ° Ins. Ins. 
69 19 41.0 2. 49 1.0 

sens én0ss 2.03 4.0 
SO 15 42.6 2. 21 1.5 
72 23 «40.4 2. 39 1.8 

coe} 3.62 1.0 

77 8 44.0 2. 66 7.7 

79 6 45.4 2. 40 4.0 

76 1 40.0 ben 
86 14 45.2 4.76 5.8 

82 13 49.0 2. 50 mr 

87 15 49.2 1.17 2.5 

82 15 49.4 2. 65 

78 7 44.0 2. 08 6.! 

82 10 47.6 2.71 8.0 

82 —2 45.8 1.00 2. 

R2 23 449.4 2. 62 1 

78 —5 420 2.63 8.0 

sO -~4 42.2 2. 45 7.0 

8S 16 48.6 2.10 2.8 

78 i 42.4 1. 66 1.6 

77 9 41.8 1, 22 4.0 

76 1 44 2. 02 4.0 

79 9 470 22 1.5 

73 5 40.1 1, 50 7.0 

78 18 43.3 1. 24 4.0 

73 4 40.2 0.74 6.0 

80 15 46.8 2. 75 6.0 

80 23 90.2 1.14 1.0 

78 10 44.4 2. 40 2.0 

82 13 646.3 1. 20 1.5 

80 14 47.8 2. 23 2.3 

76 15 45.2 8. 41 5.0 

sl 11 645.6 1. 89 

78 13 «46.0 1. 36 4.0 

80 17 45.6 2.59 1.5 

82 22 48.5 1.15 1.8 

83 19 49.2 1.19 2.5 

81 15 49.8 Ge léswaris 

79 12 44.2 1. 89 4.5 

76 § 42.5 2.76 8.0 

80 14 49.2 1, 95 3.5 

79 13 44.6 2.70 3.0 

65 24 45.2 ail 

46 23 46.9 15.15 

69 24 44.7 2.54 
* 63 34 47.4 16.98 

68 24 45.7 = 8.86 

59 29 46.5 21.37 2.0 

O06 8 37.4 1. 86 4.5 

a eden 8. 60 

69 24 44.2 2.17 

66 28 44.2 14.79 

58 —2 29.4 0. 96 3.0 

65 24 44.4 8. 24 r 

68 27 44.9 17,84 

e¢ = 8.39 

68 23 «445.6 9. 35 

ope ef 6.0 

73 13 40.2 0.90 3.5 

60 25 42.8 11.17 

69 25 47.6 6. 78 

6st 19 44,.8¢ 2.32 

8) 19 42.1 2.83 2. ( 

67 24 «446.7 5. 02 

78 24 ©.0 10.19 

62 24 43.8 17.36 

65 21 43.4 9, 86 

66 30 49.7 14.85 

68 23 «45.0 6, 33 

65 24 44.5 38.39 

65 29 530.2 8. 93 

57 13 35.2 22.57 29. 

60 —I1 33.4 2. 77 8.0 

73 17 45.6 3. 69 

63 14 35.2 2.59 7.8 

71 13 42.8 0.79 

71 16 41.4 1,94 4.5 

a Pee ae 1, 87 I 

66 25 43.0 10.54 0.5 

69 12 39.0 1. 25 5. 

70 21 44.0 2. 78 

64 4 32.6 38.79 10. 2 

70 22 45.8 7. 93 

66 5 | 37.0 3.22 10.5 

68 7 33.6 1, 52 2.5 

64 11 382 06.97 2.0 

65 19 43.4 14.94 0.5 

68 24 4.8 8.4 T 

69 2 50.0 9.90 

66 24 46.7 8, 82 

62 24 439.8 18.38 0 

64 7 45.8 9. 98 

Seams ee te 21. 95 

62 30 48.3 13,49 

-< ae et 1,92 24.0 

70 22 40.8 1,84 1.0 
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TABLE II.—Climatological record of cooperative observers—Continued. 

















Temperature. Precipita- Temperature, Precipita- Temperature. Precipita- 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. (Fahrenheit. ) tion. 
— — O 
x \° z |* 3 | 
o ] @ a ry 
Stations. a. | + Stations. | - . Stations. a. |S. 
; . e ae d . Py ae : . E | os 
§ g wo | @0 | g So | ©o | = 20 | eo 
= s es 7s = = ees = | = = Sa 7s 
a g r ed D = g 3 an “ = g 3 an no 
” -_ S 3 re | =| a % | a a 
gigifiga | gigisia {3% aig aia | 
= = a % = a = = ~ = a a a 2 = 
Gregen—Cont'< d. ad S ° Ins. | Ins. Pennsylvania—-Cont’d. ° a < Ins. | Ins. South Dakota—Cont' d. e ° ° Ins. | Ins. 
Ontario ....... Savelitene ae eee 0.80 3.0 Uniontown ...... 78 25 | 42.6) 1.73 3.5 | Little Eagle . --| 69) —65/ 29.8) 0.53 3.1 
Paisley .. wae eeee eens 67 10 38.1 0.75 0.5 WEE vnnscnsececs iste 67 18 | 39.5 1,32 AZ, 06) UU 674 84| 34.44) 0.85 1.4 
Pendleton epegbeusscesecees 68 21 41.6 1, 82 Ce 63 18 | 38.2 0.99 4.3 eS reer eey 59 | — 3 | 28.6 0,57 1.0 
Port Oxford.......... 69 34 50.0 13.59 Se 66 27 | 44.4 2.13 5.8 Sere 66 10 | 35.6 1.08 3.8 
Prineville ...... ....--.+- 68 8 37.4 0.72 ae | Le eee - re ef 1.0 Mil’bank...... 63 2 | 29.6 113; 4.0 
Prospect. ........--- owe cls cceceloosess ---. 8.55 Whitehaven............. 61 12 | 38.4 2.84 4.8 | Mitchell...... 65 5 | 34.4 Fe Far 
SS ree 63 10 36.6 1.35 1.0  Wilkesbarre.......... 62 20 | 41.2 | 1.89 5.0 | Oelrichs... 67 3 | 33.7; 0.28) T. 
Riverside..........- 68!) — 9) 28,2) 0.35 2.0 Williamsport............ 63 23 | 42.6 0.89)... CE cab ea sisdscscvences 72| —1 | 33.4) 0,93 A 
DUE «oc ceccccsecccseces 64 27 | («47.1 5.99 Rhode Island. yf ee oe eee ae 0. 51 2.0 
Silver Lake. .......-.-..+- 69 0 | 35.2 0.42 Sear 61 24 | 42.7 | 2.27) f&. ee 60 4 | 33.1 0.50 | T. 
Sparta ........-.0-eeeeees 66 9 | 35.8 1.80 9.0 EEL Sadadwacweséuwe 4 18 | 40.2; 3.45) T. Ea ee 60: 8°; 81.4¢) 1.25 4.0 
Stafford .....-....++-+.- 65 25 45.2 10.89 Pawtucket ......... a See aa 2. 22 Se 59 | — 3 | 28.6) 0.59 3.5 
The Dalles ........-.----- 73 24 «44.0 3. 99 Providence........... 67 24 | 42.6 2. 31 3.0 BE sins 066 <000 vecneus 56 | — 1) 27.4 1,01 8.5 
TEED socccvcveps sececsce 66 29 | 47.2 17.138 South Carolina, SO HD cdot sevccdcees 64 5 | 32.2| 0.89) T. 
Wenatilia ......c.ccccee 66 20 43.2 1.61 Aiken.... 79 26 | 53.6) 1.25 rere 64 6 | 35.8 | O91) T. 
Vale... 70 1 35.8 0.89 1.5 Allendale 82 30 | 53.2 1.00 Stephan..................| 683 |—4/ 30.9] 0.14 0.9 
a os 2. |sseees 1, 82 2.5 Anderson . 78 24 | 53.0) 1.33 S.O F DOME poser ccccsvcessics 64 9 | 36.0) 0.63) T. 
Wallowa .....-..-- o4 2 | 34.2 3. 47 6.5 Batesburg. 79 25 | 54.8 1.05 T. Wei chen nendn0eks 68 12 | 38.4 0.12 1.2 
Wamic. Ry ote ees 81 16.6-43.0 23 Beaufort SE cha lela aie 81 30 58.6 0.42 .... aaa 54 -2/|28.0| 0.75 2.0 
Warm Spring paeke 72 16 42.4 0.98 Bennettsville....... 81 24 | 53.8 | 0.80 Wemtwerte....ccccccccces 60 2 30.6) 0.80 7.0 
Weston. ....... 68 21 40.5 4.29 2.0 Pe en sola te ae 89 29 | 55.8 0. 90 Whitehorse.......... 67 | — 6) 30,0 0. 35 1,3 
Williams...... 75 18 45.6 4.08 NE. cipweswe sive stebearecnel Uae OO Ff WOU io cccvcscctcesesccfecces cloessacieanees 0.46 1.0. 
Pennsylvania. 2 Bowman .. sha 81 25 | 54.1 1. 0 Tennessee. 
Aleppo ........-+0e0eees- 78 i6 42.6 1.39 15.0 Calhoun Falls... are ‘ . ee Pee a Andersonville .......... 79 23 | 49.0 5.60 4.0 
Altoona ..........-- 74 23/|40A0 0.68 /...... a 77 26 54.0) 0.71, T. BIE iii 0bn + c00e sees 77 22 | 48.3) 4.70 6.0 
Baldwin... sone 67 22 39.4 1,74 3 fees rn rewire merge 0. 05 0.5 Pr ee sO 20 49.5 4. 93 5.0 
Deaver Dam... .. a eae Ae 2. 16 1.5 See... Peer ere ene 0.04 T. ke Sea ee eee 2.8 
Bellfonte........ 67 24 «43.1 1. 30 0.2 Cheraw .... set Pisasec 80 22 0. 65 Bolivar ° ae 78 21 | 47.6 | 14.98 | 
Browers Lock re werent Bb. GD j. cee SE Mas oxancien desde 79¢ 24°) 52.8¢) 0.97 UNE diven ictus vasouanns 78 20 | 46.3 4.55 3.0 
California ... 78 23 44.4 0.84 1.0 Clemson ¢ ‘ollege. rrrres 75 24, 51.0) 1.66 0 || Beowneville. ........ccces 7 23 | 48.4 9.87 
Cassandra...... 70 22 | 39.0 1.29 8.0 Conway. 81 26 | 64.1) 2.15 Byrdstown .............. 79 23 | 48.5 4.10) 3.0 
Centerhall .......... 58 22 41.0 1,33 1,8 Darlington. Kode tee eee 804) 234, 51.14) 1.01 CNG, wens ccesssccpeses 82 28 | 50.6 | 4.10 1,0 
Sa meee ee nan Bee 1.9 Dillon.. Ghia easton 82 22«, 53.0¢) 1.33 Ge Meanduatacectas 79 22 | 48.8 7, 80 8.0 
Claysville .........-..- 78 17; 420 1,12 4@ || Dus West .....0.0...0....| 77 25 | 64.7) 2.23 2. errr. Toe a 4.71 
Coatsville ........... 66 25 44.4 1.50 9.5 ae 0. 91 GEN wis dncc sos coceubiens onp el aaten 3. 58 4.0 
Confluence ..... i dwies}s abiagteowes'als kewse 1, 67 13.5 SE RES EDF 0.75 GUE bcdcccccavicece 77 23 | 47.7) 9.99; 4.0 
Davis Island Dam. PN rer 1.13 4.2 Enoree nee wil 0.70 CD he Ge rvabientansdnioccues ee eee ae 4,0 
Ns eee 1. 09 2.0 | Georgetown ............ 80 29 | 55.6 | 0.50 Covington.............++. 74 22 | 48.8 | 13.165 | 
Doylestown Sate —- ‘he exes s] Seer Weve Greenville... 75 20 | 47.9 1. 30 4.0 eer 738 19 | 48.1 8.13 4.0 
Dushore. ... 65 9 36.5 1.46 6.2 Ss wa vaccectesews 75 2450.9 | 0.72 UGE. iskesseetessseceess 80 19 | 48.2 | 13.11 4.5 
Fast Mauch Chunk. 65 21/420 1.78 8.1 ee 80) 35 | 59.6) 0.90 Oe we 74 23 | 47.6 | 12.63 35 
Easton ....... 59 23 | 42.0 1.25 4.5 Libert Lek eeesttebeess 76 21 | 50.8) 1.67 4.0 | Elizabethton ............ 82 20 | 48.9) 1.83 4.0 
Ellwood Junction....... ee Sere woos) 1.86 2.8 Little Mountain. phiedwass 77 27 | 54.4) 0.69 Se eee 75 12 | 45.5 | 3.50 2.6 
SEEDED cc cccccccesces 70 20, 40.6 1.72 B.0 || NOWDGETY ...cccccccescee.| 23 | 52.6 | 079 1, PIOTONCS ........cccceees 77 22 | 48.3 | 5.23 3.0 
Ephrata. . 62 21 42.9 0.65 3.1 Ser rere see pore ae 1.0 || Franklin ...........+00. 77 23 | 47.6 | 5.86 5.0 
Everett..... ree 75 23 41.4 0,88 1.0 SO ee eee 80 29 | 56.2 1. 06 Greeneville ............. 78 19 | 47.8; 3.63 1.5 
Forks of Neshaminy NE nw fe Se 2.15 St. Matthews............ 79 8 | 54.0) 0.94 YY Baek tin tietean 3. 37 2.0 
Franklin....... sae 70 18 | 39.8 2.57 ae ee ee soa deeneal Se ere 76 23 | 49.3 | 4.05 3.5 
Freeport ....... 73 21 | 44.0 1.72 Bo S |} BOOMER 6 assccceccccssvce 79 21 | 52.4 | 0.76 1.0 || Hohenwald .............. 77 12 | 46.2; 7.86) 7.0 
Gettysburg... 65 25 43.3 0.73 2.5 | Santuck........ 79 21 | 51.8!) 0.88 1.4 EeOR CHEF oc. ccccccrccces 79 19 | 50.2) 3.52 6.0 
Girard ville ee ‘ a 1. 83 ee Bh ER nie vhs oc. wees cleangasibeenns ine 2. 25 er 82 21 | 51.8 | 11.28 2.5 
Gordon ...... 62 11 40.0 1.75 5.0 | Society Hill.... 78 25 | 52.4 | 0.88 Johnsonville ............. 78 24 | 48.4 | 11.90 4.6 
Greensboro. ei ne ee 1. 41 1.0 | Spartanburg............. 81 22 52.0! 0.94 tee ee Meee IRIE an ye 4. 20 1.5 
Greenville....... ious 69 22 40.4 2.04 SoD Fh EE Sai. vescdvcvese « 79 30 | 55.8) 1.44 a reer rr 78 21 | 48.6 | 13.09 3.0 
EE sosnevasusvicoes 61 23 42.8 1.90 6.0 | Summerville............. 85 25 | 56.0) 0.70 Ns 500 noccns esencvulsconeninsusteteomensh ‘Gene 3.5 
SET wane n0 0000 70 24° 45.8 0,86 3.0 | Sumter....... 84 26 | 67.6 | 1.23 | Lafayette .............+.. 79 20 | 48.1 | 4.99 3.0 
Herrs Island Dam....... ee roe. Se 1,20 bee Trenton 78 28 | 53.2) 1.04 Lewisburg ............-..| 78 20 | 50.0) 3.10 6.0 
Huntingdon ............. 7 20/ 41.9 O84 T. eee 84 25 | 55.2) 1.24 OS eer ee + oo [neue 8. 25 3.0 
ns cvtuseeuscne< 77 21 | 48.0 0.85) T. reer 77 22 | 52.9| 2.36 3.0 || Lynnmville................ 76 24 | 48.2] 2.96 6.0 
Indiana ....... 78 20 41.8 1.38 3.5 Walterboro. 86 25 | 57.3) 0.73 McGee . oovsesaeersclecthudisseassieeeesel Shi 4.0 
 . 76 20 44.8 0.81 0.5  Winnsboro.... abe 76 28 | 54.0) T. McMinnville . “eieenivenas 81 21 | 49.8 | 2.97 4.0 
Johnstown ...... ai 80 24,428 1.56 3.0 Winthrop ¢ ‘ollege owe 80 22 | 52.8) 0.63 QS F BITTE csccceccsvccccel, 21 | 48.7) 5.21 3.0 
SS 65 25 | 43.7 2.40 1.8 Yemassee . nee 80 26 | 54.3 0. 58 0 Oa 73 23 | 46.6 | 13.10) ° 4.0 
Lansdale....... ae aE RP »se0e 1, 32 Yorkviile..... 82 27 | 55.2 | 0.96 BO FB Pea 4 i cs cies scctnce 75 22 | 48.8) 3.01 2.0 
en ee eee aren ee Tt: South Dakota. MOWORS a occ cc cecconccees 79 25 | 48.2) 4.03 2.0 
EE ha viciveaecas bb oe 62 22 43.8 0.83 3. 6 ee eer 60 | —1/| 29.6 | 0.86 oe PRGNED oncsccciacccsnces 79 20 | 50.2 | 3.08 4.5 
Sar i 20 | 37.8 1.47 9.4  Academ a 5 | 34.8) 0.48 he Oe 78 20 | 48.4 /].......| 6.0 
Lewisburg .............. 62 19| 428 0.85 0.5 | Alexandria .............. 62 5 | 31.9) 0.94 OS 1 BORO nc cscces cccecccccees 78 19 | 48.4 | 11.51 5.0 
Lockhaven ......... sans 67 23 | 42.6 1.62 A.D ) BEMIS cc ccccscccvecsess| @& 1 | 30.0) 0.44 2.0 || Rogersville............... 80 20 | 45.7 | 5.26 2.5 
SE OD ovcccccken<ecccleovaeel eensclecgdant “GE 1) es os0 808s 2066 s8senes 68 2) 30.7) 1.07 GO FR evtcce ccsecscsceues 77 13 | 45.2 | 2.60 4.0 
Lycippus....... sss 79 23 | 42.8 1.64 5.7 Brookings .... 60| — 3 | 29.6) 0.89 BB 1 I ov 5s cscccccvese 75¢) 21 | 50.0] 7.03 0.6 
Ae eee 67 25/428 1.07| T SD seks cideerngcesy 68 9 | 33.2) 0.62 1.0 | Sevierville ....... eee 86 20 | 48.2/ 4,30 2.2 
Mifflintown 62 24 «41.4 0. 87 2.0 Castlewood ............... 57 | — 2 | 28.6 0.92 3.2 SOWETO, 00 6c cece ssevcocse 71 2449.8) 3.00 4.5 
Milford . 60 15 | 39.0 2.29 9.6 || Centerville ............ 62 10 | 33.3 | 0.37 2.1 |] Gilwer Lake...........000. 74 14 | 42.8 | 3.03 4.5 
Montrose ... . ssosveel | 10 | 36.1 un 13.0 | Chamberlain ............. 66 5 | 34.5) 0.41 S20 er ee 78 20 | 49.8 | 3.20 2.5 
New Germantown........ 65 25 | 43.0 0.85 2.0 Cherry Creek . 73 4 | 34.6) 0.10/ T. ee ms, ey poe sseuueeeces 73 19 | 43.9 | 4.21 3.0 
Ottsville ...... er 2.79 Clark . iWiktwsresiaecet “On 8 | 29.4) 0.96 4.0 ringville .. 77 23 | 47.4 | 18.89 4.0 
| Hane coegh eben’ Gambian 2.12 2.0 | Clear Lake..... gis redes 57 2/27.0| 0.66 4.0 Tesstel ene a On Xe 4.86) 4.9 
Philadelphia............ 67 31 46.8 2.06 20. reer ee 58 1 | 30.2 | * 1.20 1.0 | Tellico Plains............| 82 21 | 50.6 | 5.65 4.5 
Pocono Lake ............ 59 11 | 35.6 | 1.82) 12.0 || Doland................... 54 2| 29.5) 1.31 5.6 || Tracy City .............. 77 | #17} 46.2!) 3.37 5.5 
Point Pleasant.......... 6.09 4. «ssis Elkpoint .. 67 11 | 34.0)! 1,60 O06 FTE hike 0060 sn caves 77 20 | 48.2 | 13.79 4.0 
Pottsville... a eee oe AS YP Get. cebed ee ee 61 3 | 34.4) 0.55) T. ee 78 20 | 49.5 | 2.89 5.5 
ina ceceutenasts< 64 20 | 43.7 1.17 8.0 | Farmingdale............. PEA Poe ooo) GHG BH ED MSs os osechesves 79f| =22f) 47.6f| 11. 51 3.0 
 idin cabnovieceas SE reer ee wi FS. PE evesdcctsencessss & 0 | 29.5] 0.46 }...... Walling .. tiipithaclisanaulouanes | 8,88 2.2 
Saegerstown.............. 69 15 | 38.6 2.93 8.! PRETGE occ cccicsscece 59 0 | 28.8) 0.91 4.6. | WattGGR. . vc civssccecese 78 22 | 50.8 | 2.50 1.0 
Se a 20 38.2 1.48 6.0 | Forestbur; 61 2/|380.4/ 0.65) T. Waynesboro.... ... .... 76 18 | 49.2 | 5.07 8.5 
Saltsburg. Lege Aaah ob om bbe bedeele aud 0.99 1.5 Port Meade... ........000- 64 4/|33.2/ 6.92 2.2 || Wildersville.. ........... 74 25 | 48.6 | 12.18 4.0 
SEEN Be eA A eT |. eee 70 | — 4 | 28.8 |..... 2 Eee years 79 | 24/ 50.6) 2.86 5.0 
Selinsgrove .............. 62 19 43.0 1.04 Cae 6 i i rsenecccsues: 70 9 | 37.0) 1.02 Texas 
Shawmont ..... cesslecasecleesese! Boe fesaes's eer er 70 2 | 35.0) 0.20 Albany.. 86 | 17) 51.9) 2.05 
Skidmore........ 68 21 40.6 1.54 2.0 PE Srvnccsseveses 64 0 | 32.2!) 0.36 2.0 Eh. died b> utneuhesaes teense 0.47 
Smiths Corners... ; sattvencent Ee ivccasd (RENEE Tbent vers-cincssc 58 2 30.0) 1.05 RA SM tithes codv<cssoseed [Ped dani aphibenna et. Meee 
EES OR 72 20 38.0 3.08 14.3 DE aha.ds:ds Goa epesen 60 3 | 29.7) 0.41 Reet I S60 dus esencisadaes 82 36 60.8 | 1.57 
South Eaton.............. 65 15 40.4 1.58 CO BF REE o0des cocccisceves 60 | — 4) 28.4) 0.25 OD: bs sacs svescavédns 86; 15 | 55.6) 1.25) T. 
Springdale ...............-.....|cscceeleeeees| 136] 1.4 || Remmebec................. 70| 1/828] 0.90] T. || Barstow..................] 8 | 20/49.8| 1.46) 5.0 
Springmount.. Liitbddnnated shcetalasiaewbn eee 1.34 tcen ks cvcendueee ses 61 | 0; 2.2) 1.23 40 |] Dommment,. ....05- 02 cece iG CE cae 1.03 | 
State College............. 66| 24/422) 1.06| 2.8 || Kimball................. 60|—5 | 33.6) 0.35 eee 92| 24/624] 2.49 
EE shcacdavebexaen 63 14 | 38. 1,46 3.3 Biles shavccncsiisici ones 60 | 3! 27.1 1,40 2.0 || Big Springs............... 83 14/1 50.4!) 2.96) 
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Taste II. — Climatological record of cooperative observers—Continued. 
Temperature. | Precipita- | Temperature. —  Precipita- Temperature. Precipita- 
| (Fahrenheit. ) tion. (Fahrenheit. tion. (Fahrenheit. ) tion. 
— — 
3 ie } ae 3 6% 
| <3 a 3 5 
Stations. a. | Sy Stations. a. |S. Stations. 0) P 
g | So | eo a | oe | 35 2 | os | oe 
aan gg |= sie] ,|s8| 28 sie| ,| 88/28 
lglaldis |q aslelgis |q Bleigig |z 
= 3 = = 3 = EJ = $ S 
|e |e] a = 2 2 | 2 - a) i) ia i|é 
| 
Tezas—Cont’'d, S | ag ~ Ins. | Ins Utah—Cont’d. ° ° ° Ins. | Ins. Virginia—Cont’d. > , ‘ Ins. Ins. 
BARRED 60000. ccccccccccces 86) 20 | 56.2) 1.26 ET vacbncncusés vsesec 75 10 42.6) 085) 8.5 | Hot Springs. baud aenobaies 73| 20 42.6| 2.27 2.0 
BPE cdcccccdccccccesccs 90 21 | 55.8) 1.20 EEL 4 50005666 s0060e 75 | —7/| 35.4) 211 itecess  besakeedhétdadiveandabcesdenl, BOn 4.4 
Bonham S4 4 544) 1.42/| T IID, nan boneeede oc cle deccols cccecdeeaces 1. 50 Lexington oe evetenc snes 79 21 45.4 1,67 1.0 
Booth Seceel coccolecoces 0.70 GT REED « c6cabeccesccdiccsceciececesleseceel Seve 10.5 DT cities éeducaensae 70 24 «446.4 1,7 T 
Bowie 85 14,537 164 1.0 || Cedar City.............. 70 4/367) 207; 15.6 || Marion .................. 79 17 46.0) 3.25 2.5 
Brazoria. ..........-+++«++ 87 31 64.2), 0.25 GD vec ccccccdécccccecs 71 7 | 38.8) 0.82 8.0 | Milford... EE Se ee ee 1.8 
Brenham ............+++- 56 % | 60.2) 1.91 Se 79 1| 34.0) 1.38 7.0 | Newport News.......... 75 83 50.7) 1.30 
Brighton ............++4+- | 8 33° 65.7 «6.58 SEY gwccccccesdecceses 65 4/ 34.1) 200) 20.0 || Nokesville(near)......... 74 2% 46.4) 173 T 
Brownsville .... er 3870.2) 0.24 Enterprise. . scunucdinensselseséeckesadal GOL See@ PE Re bcsscceecctecs 80 17 46.4 0.73 0.5 
Brown wood 82 17 | 52.6 1. 38 1.0 DED ceo veeenecssces 72 1/36.2); 23) BD Bh GD oa cc-cscsvcccesces 74 25| 45.8; 238 4. 
Canadian ...........00.-.-) 74) —-2);46) 3.15 9.0 || Farmington.. schacont Oe Oa. Cee Me Oh MS ac. scinuhs ob 60-00 i> bensshecesee]. ences 2.42 3.0 
Channing .............++- 77|—2 | 42.2) 1.55 8.0 || Fillmore. a ey 8 | 39.5 | 2.98 REED 6h5 606006 000800 sfocsecs 0. 25 2. 
Sndccesvovdssccnes 82 6 | 46.4) 2.58 4.0 || Fort Duchesne ........... 70 Fe TER Pe Ue errr ere om sae fe 
GIIUEEED c cc cccvcccecces 86 2 53.5) 3.15 I Garrison . baie 72 —5/| 35.2) 0.88) 11.0 | Roanoke................ 804) “274 49.24 2 20 2.0 
CRBMED occ cccccccccccccce |: socsclecocss eevee] San 6.0 | Government Creek ....... 64 —1 | 34.7) 2.60) 13.0 | Rockymount............. 78 22 49.2; 319 2.0 
Claytonville. ecccessesoous 7 12 53.6) 38.46 Grayson. . judedecenseel (Oe 9 | 30.0; 431) 10.5 || Shemandoah. ............-)..ccccjececee|-eeee-| 228 T 
GHIA. cccccccccccs cool 6 & 22 55.2) 1.73| T Se eee TURE Ia SU eae ere ee eee 2. 48 3.0 
QOTORB e000 cc cvcccccccccceleceses ancasivanesst Jae BUNGEE ccc cccccecc ces 68 | —10 | 32.6); 2.43 120 || Speers Ferry.............).....-).00-.-) --+--| 6.00 7.0 
Colorado ..........0+-5045 86 15 | 62.2) 2.33) T. EID + cncnscbcezeess sheoolsescesiceecee! Bae 9.0  Spottsville ............... 79 2149.4 «1.15 
Columbus ...........655+ ee ee See itedivesthete staves 6 —9 2.0 3.81, 40.0  Staunton................. 78 22 (47.7; 210 20 
Corsicana ...........+++-- 87 27 | 56.6 | 3.40/ T. LL 64 00 e 0060 teue cbiedeuclecsunelecacen 0.17 Stephens City ........... 77 23 | 47.1; 19 T 
Gc ce cccccocscsccsece 82 27 | 63.9 | 2.81 SR cecne ces Ry SE | Venvesieassnel Gal 6 Be WN dindvccodcss ccccess 78*| 24¢ 48.7¢) 2.40 T. 
Crockett ......0..cccceees 87 28 «461.0/ 0.98 BED Mir 6000 sep ccesecetecee 61 8 | 34.8 1.41 17.5 | Williamsburg............ 80 29 49.1; 090 T 
BBD ccccccccccsccccococe 86 26 «469.8 1. 69 SEE oh de ha taneeeenioné 64 5 35.0 1. 57 8.5 | Woodstock ............... 77 25 «47.1 1,64 T 
BE « ge cocccceseccosecess 88 3 M3) 2.45 1.0 is ccinddednsideh edness 6 —10' 2.0) 0.90 9.0 
DINO, von cccccccccesecs|-csevel covcclecsece! OFS Mc stoberceesseosseces esebessse! B.G0 Washington. 
| rrr 82 29 | 57.9 1, 89 DD eiwee «ies ebens 67 5 | 35.8 1,73 8.0 Aberdeen ................ 62 28 44.8 | 15,92 
MEE nbages coccee cooves 85 26 «59.4 2.48 Marion ataeé }..eee-| 286] 19.0 || Amacortes.............. -| 60 28 43.0) 4.95 
Eagle Pass.............+: 90 24 «63.2 1. 30 eee 75 — 4) 344 1. 09 Se Bh Mids ce60 cc cosccces “J eee Terre 15. 04 
Fort Clark. ............... 88 21'50.5) 1.11 Meadowville ............. 60' —9 | 30.8) 0.75 BO BB csescsvecccctvcces -| & 17 37.7 | 11.81 0.1 
Fort McIntosh ..... ses 101 21/646) 2.25 Milford . 73 — 2/82.7/| 1.45/| 14,5 || Bellingham .............. 60 2% 45.2) 4.89 
Fredericksburg .......... a4 20 56.1 )|.... ih sd sacl ciepclpccencivanees 1. 06 EE dakanbseseee seccees 59 24 42.8) 6.34 
Gatesville ......... 6.6005. s4 23 564) 2.10 I Minersville... —r er 9.5 ME Shs chewebtecean< 60 28 44.2 | 21.76 
Georgetown .............- RS 24 58.6) 1.58 Meee cedececoens os scce 71 10 | 42.4) 1,75 4.0 || Brinnon.................- 58 27. «(42.2 | 15.54 
Gonzales ........6.0005+- cegealksocasinescsce! EGE > “SS aseaees 66 | —9/ 33.8) 271) 21.0 || Cedar River............. er alates 9. 40 
Sadsscashets stous 90 14 | 53.9) 2.15 0.8 | Mount Nebo ............. 67 9 | 37.8) 1.17 5.5 || Cedomia.................. 9? «104 35.04) 3.99 25 
Grapevine .............+. 894, 214 55.44) 2.16 1.2 || Mount Pleasant.......... 65 4 35.0 1.26 7.0 | Centralia................. 62 25 44.0 11.17 
Greenville. .............. 87 26 549) 8.22 /)...... DES Gub- cebebecedheeclsedece Jenne 1. 47 Se BF Githesas destcrcisess. 70 8 36.8) 3.46 35.0 
DD «.ccceends cclvdumaticocsnsieacenel Scie) (SE MCE EEE cdeccescasccesces 67 $ | 36.4) 215)..... Clearbrook 60 20 40.8 | 7,48 1.0 
Hallettsville ............. 86 27 | 62.2); 1.91 Ri oles odseve os seen e 63 9 | 37.6) 278| 12.8 || Clearwater............... 58 29 44.4 21.82 
PEED 2 vd0k 6occes cc cesses 81 17. 0.2 3. 82 Oe ib nccsp rates aces clesbagelesccacts sates 1. 60 SED OF Gee Bes kcccctedscoccecs 56 15 35.6 7. 87 4.5 
Hearne........ eC Tes Sak See 223 ern eovedéen deces 66 0 | 35.8 | 2.00] 14.4 || Colfax.................00. 64 5 37.9 5.16 2.5 
PED ssececuccceccees 8 7 47.6) 1.87 1.0 | Park City ..... 7 ee wee eee FR 55 6 82.2) 315 4.5 
Hewitt .. seneatxguebunece: BOSE -S EEN due ébbdcale védvocl-ccasebiccccelececcel Ga) Se 6 GED céccscene cies 55 11/884) &71)| T 
Hillsboro .......... 86 23 | 57.0 | 2.74 0.5 || Pimto .............0...... 68) —18|327/| 2.48; 215 — Sccencccccccces 60 29 44.6 4,23 
Bb abeces vetcvccccsece a4 24 59.5) 0.70 SD Sewoncesecéccesese 68 18 | 82.0 | 1.98 | 17,2 || Creecent.................- 54 8 383.3) 3.14 4.0 
Hubbard. . RS 26 | 57.8) 3.08) T. Sddéetssdescvsendicesl 'S 8 | 38.0) 3.20.) 20.0 iesten. Faibnbeedeede vases mea pascal Gale 8 
Hunteville............... 87 29 58.8) 1.15 Sa ee 7 —8/ 31.6; 216)...... East Sound..............- 60 24° «41.9 6.25 
Jefferson . phttéen ties 82 27 56.4) 1.54 awe 1 eee a Se Sa ee 0. 46 2.0 || Ellensburg...............| 57 14 36.5) 3.20 
Jewett. . weces ‘ 86 26 «(58.5 1. 80 Rich field nciedecseecas 74 3/| 31.9) 0.39 3.0 BEND ncccccsceseccccece 62 11 37.9 0.74 
Kaufman.. B4 2% 57.8) 5.05 OW Be sccccccesssesces) 11 | 46.4) 1.50; ..... Fort Simooe..............| 63 18 39.0 5.41 
inant bbeee secces 6eees 81 4 3.6, 2.80 UE) <r eee 78 25 | 46.8) 1.21 2.8 || Goldendale............... 63 9 39.4) 4.54 1,1 
PII, cna n0.0e ct conceals ovgeciecste -Menees OS bevce RM Siehdbctade oc seae 68 12 | 40.1 | 1.58 ED BGs. 06 da decdbtelsscacele sexs =) Oo 
Knickerbocker ee 86 18 | 53.5) 1.52)...... San Juan stecnces] WOO) GRO Ff BID cesexccctsscoccss 63 12 373) 1.4 1,0 
Kopperl.........-...+.+. scscclecccce! coos 2. 38 ee 68 —4)| 36.0) 1.99 6.0 | Kennewick............... 62> 20> 37.85 1.69 ‘I 
LAMPABAS ... .. «6.6 cen ees 89 22 566.2), 1.62) T. . <a pay 67 —2/| 34.2) 0.40 OO FF Bea ctessvcecscseccuse 66 18 41.0 2.19 
a Sdedecdepeuccccsecs dee cle etgeel snese 3.78 | Strawberry Valley ....... GP ft =e 6 EEG biccocctivcass< Daas css cdssscecosee 68 2% 43.2) 15.21 
BMGEOD ccoccccecceccccese 85 30 63.6) 0.75 ED tcseteésasseens ssecchiccessiocccce] OD] SF.0 F BOER cccccccccccccccce 61 23 | 42.7 11.32 1 
BEMee occ cccccccccsncs 85 23 | 57.8; 1.0); T Theodore coe eves, | —10) 324] 2381 15.5 || Lakeside .............0... 64 25 40.1) 3.88 
BGMGNR, 0 cv cccccecccces) seese cegecivsecess ib Oe PE ceeds tucecetecéncee 90 2) 38.6); 0.81)..... les uvess <eacésee seees 60 20 40.0 13.95 12.0 
EEE coccsdeeece cases 83 32. (55. 8 1.34 ST cccce ensbéae dine « 68 10 | 37.2 3.86 J. ccces Loomis. 66 20 42.1 4.7 , J 
BEERcs sce 200 cede vececee 85 30 60.9 234 hn hike énbcbeueesees 70 4 37.0 1.90 PF errs ee eee eee 14,15 10.0 
PL dccesecocheseceseoe 84 27 | 60.6 | 0.96 6 cckadtesctene 73 5| 344 220 6.0  Mottinger Ranch 69 23 42.9) 1.89 
REED clueus coscaesscovcs 88 26 58.8 | 1.95 Vernal 60 8/| 32.6| 277 9.0 Mount Pleasant.......... 66 28 45.0 1215 T. 
PL shdubece cesvececese S4 25 | 56.6) 1.94)...... BND ccsede ceccccccocece 65 13 38.5/| 2.19 T. 
ee 77 11 42.6 8, 21 13.0 i cn bats as dots 51 2) 31.5 1.41 16.0 eee 56 3 30.8 3. 37 5.7 
Mount Blanco...... ..... 80 5 45.4) 1.94 7.0 || Cavendish ................ 55 9/338, 236) 14.0 Di uitebeesdschindeaet 68 14 350 1.60 
ek a Srevsccsececes 83 27 | 58.0 BW lvedaes CS crtscceveseseeece 52 10 | 30.4 2.24 BS © GD cncnt cbcctes esos cases 58 30 44.4 5. #2 
Nazare Se 0 42.5) 229) 14.6 || Cornwall. siescsece] Oe 8 | 35.0; 2.46/ 13.5 || Olympia ............-..00)eeeee ele eee ispasl See 
New euntis.. 86 2 60.4) 1.81 Enosburg “Set anpadeeh 58 2/ 31.5 | 3.33) 23.0 | Pinehill.. a i 2 426) 7.24 0.8 
Sbeetbeccccccccccceces 4 30 (55.0 | 3.60 | Jacksonville .............. 52 15 | 35.8} 1.7 27.7 Pomeroy .. iva dee Ce 19 39.4) 3.78 0.2 
Pierce........ 86 27 «62.6 0.8 Manchester .............. 60 14 | 34.4) 1.95 9.0 | Port Townsend........... 60 31 44.0 4.01 
Plemons. . 78'—9 | 41.2) 1.31 5.0 DN idhoatGedies obese 67 OS iveccesl Bae 13.0 a eae re 65 8 3.9 7. 31 6.2 
Port Lavaca............. S3*, 29° 63.4* 0.90 St. _ Johnsbury bduabeseien s 53 6 | 33.0) 1.74 9.0 || Quiniault................. 58 13 42.5 24.03 
Rhineland ............... 86 TEL GRO) GED i HE cc peccc code ccccccces 54 10 | 32.0; 2.12 9.5 || Rattlesnake ,............. Ok ee eS 2.2 
BUUEEEED cc cccceccccccece! cbeselsccccels cece 1 Westfield beni dneeedcscaces 54 Oe ieveess 4.04 28.5 | Republic................. 54 8 30.6 2.35 2.0 
Rockisland 88 26 «62.6 144 ibddbeiinediesce* 50 14 | 32.3) 2.08 Be Be EE 6.n65b.0600 66 ccccbbateaulceséosieceoss 8.99 T 
Rockland abeessebusees| Wee Virginia. TIED witene secede veses open 2. 67 4.0 
MRE Ba cece cccceucesecs 80 0 669 | 2.80 athe Sens 6000 cece 81 20 | 47.2 | 2.76 1.0 Rock Lake SOS a See 3. 80 2.0 
Sabinal 99 22 «459.3 1.84 | si ciendpineéecsevee 79 23 | 47.4 1,83 1.0 Sl Kiedése cacuecseses 56 6 34.6 4.42 4.0 
San Marcos S4 | 58.5) 228/..... | Barboursville .......... . 7 26 | 48.6) 2.27 0.2 —e Hill. 53 13 31.0) 3.98 T 
OO re 90 17 56.6 1.34 0.8 Bigstone Gap............. 77 19 | 46.0 7.00 3O.@ || SOGRO 2... cccccccccccscoee 60 2 42.3 6.01 
Santa Gertrude. ..........|...... neok<cpsecl Gan EDS occ cecc ceccces 76 18 | 43.4 2. 23 2.0 Six nla ov bene ewies 65 20 42.8 2. 27 I 
Bee sosowee co esencoes a4 18 3.0) 2.41 SS ae ae Jessese 1.68 1.0 || Snohomish....... .... .. 65 2% 43.2) 8.37 
ee 82 27 (56.5 1.66 0.5 | Burkes Garden....... ick Sn 12} 40.0, 3.97 3.0 | Snoqualmie .............. GO¢; 27¢ 42.6¢)....... 
wrettt Ty TT Tet Te 85 12 54.6) 0.81 PE 80 24 51.8 | 0.28 ch bbsccvess cist cveee 53 12 33.3 6. 72 4.0 
Sulpher Spriogs.. 85 2355.1) 236) T. Charlottesville ........... 81 29 51.0) 2.70 1.5 || Summyside. ............... 65 14.6 40.0 184 OT. 
ae 86 20 | 56.9); 1.06)...... Gan ccce So0e 04 csslesceccioesceelscoces 0. 67 BO 8 BOD ceccveccesccsccevess 57 12 34.0) 5.09 1.0 
BE ncn wevece ccsesces 75 @|@.8/| @80/...... |] Columbéa ................ 80 24 | 47.2 | 2.93 GE BP a chipcscccceccos esse 63 25 43.0) 17.00 
Tilden poseerfecescel soces 1. 73 Dale Enterprise .......... 78 20 | 45.2)/ 1,79 2.0 | Vancouver .......... 67 23 45.3) 9.42 
Mabe oe opccsocescese 90 27/629) 126 inch 6aade<cucetes« ae PR SE 0. 46 SS aaa 61 32 45.0 | 10.88 = =‘T. 
ED ccceccccsccececsecss 86 29 57.9; 2.00) T. Dinwiddie 78 17 | 47.6 0.88 1.0 || Wahluke................. 65 15 40.2 1.10 0.5 
Waxahachie 9; 2/5R6) &35| TF. || Doswell.................. 82, 21 48.6) 249 0.5 || Waterville ............... 54/ 14 82.9) 2.82 T 
Weatherford ............. 82 20/532) 1.69 LG I a vces cocccdctess 74 22 | 47.2 | 5.27 3.0 || Wenatchee (near) ........ 57 15 35.6) 4.62 1.5 
Willepoint................| & 26 | 55.8 | 3.28) T. i nicce desces anes: ees Eee Ra FUL . ase + 8&5 5 31.4) 2.83 28 
Utah. | Fredericksburg ......... 77  24| 47.4/ 1.64| 0.5 || Winthrop................ 58/ 10 328) 6.13 
a eh 259) 40 | Grahams Forge .......... 77| 16/441] 200| 4.0 || Yale................:.000. 64, 27 44.2) 2266 0.5 
Gd edhe be 0008 decccecee 71 14 4.8 1.01 eS © Fc cccc cocscccesss 74 32 ' 50.0 1.32 ' J. ee 67' 19 43.3 2. 89 
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Temperature. Precipita- Temperature Preei i i 
. | pita- | Temperature. Precipita- 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. (Fahrenheit. ) aaa. 
ss 
| ws @ a s | 
Stations. ; : | s | ae Stations. ’ 8 | Stations. Fy is. 
Fr 3 < : Ea og : : | & 
a ° 2° = =| =] | . 4 
Ss = Se isa = aa|S3 = S ZO | eo 
g = ea a = 4 ea cE 5 5 @ a | °& 
Bigs d - g = ; | = , wat 2%: 
4 a S $ 461 ae 3 sigid = 
x —_ = 3 | 3 « 5 = 3 Ss 2 = $ 5 3 
sisSiaia /é Ss \eizi2ié simisia ie 
- =} =) a = oy x | & 
ea Virginia. - - po . o -. eae ‘o a fi : ys ~ ‘ - Porto Rico—Cont’d. ° ° ° Ins. Ins 
Pee eee eee ee - he « Tee ee eee ee eee ee Me ‘ . | - * y a 7 5 7 7 
PE Ricteckscsstoss]  F 17 39.6 2.23 9.0 Port Washington. ........ | 18 | 87.0) 4.30)...... ec mapeaeaat 93 $8 $0.8 3.90 
‘ Beckley .......---+++++0+: 78 16 43.0 3.69 .0 Prairie du Chien......... 70 7 | 36.8) 3.01 5.0 Mayaguez eR 91 62 | 78. j 
cs eeh end 78| 2%|44.7| 262| 1.0 || Prentice.................. 58 5|30.3| 1.76! 7:8 | Rie Blanco...............| 90| 63/7 t H 2 
Berkley Springs.......... 73, 24/451) 0.78 T i acaenncedsuenanees 63! 19/38.8| 292)...... || RioPiedras.............. ee | Bee 
Burlington ...........-... 76 18/448)! 1.20 1.0 Sheboygan .... 57| 22/384) 3.57| T. | SamGerman.............. “pal "ea a0") a7 
BO. co... cc ccccccs|ececee] 288} 422] 292)...... || Shullobarg..............-| 67] 11/862] 290] 20 ni... ‘| b6| Be 16.7 & 56 
cab eanenbans 78| 16 425 > 2.34 1.0 | SolonSprings............| 52 2|280| 1.89| 6.5 | San Salvador............)) 88| 62| 736 7 60 
Charleston ..........-.... 80 | 25 48.0] 1.97 T. Spooner 59 8/310) 244 1022/8 _-eePiatapaplapelogeaets 5 qe 79. 3s 
SE aneunecnswune 78| 18 | 43.8) 1.90 | apa ep sities se Cl | w\lso8| 219 
_—__ oeuateapetnist | iiene| keo| 2 | Geereee Point 277] of] s[one| 490] G0 || Yeberasc.c cco bed end OSs 
SE na. scab endteenaal wemmntuanad 200 TT. Sturgeon Bay ............ s2| 21|37.2| 6.72| 60 || Yauco....................| 91°) 63°! 77.4° 3.68 
Es cccs snes secve °"97) “ai 46a) 3.84 5.5 |) Valley Junction.......... 68| 10/334) 8.20) 9.0 New Brunswick. a, 
Fairmont.......... " 80 20/444) 2.10) 2.0 | Viroqua.................. 65 7|34.2| 244 63 St. John ; b4| 15/346) 4.5 
Franklin............. 781. 211 45.61, 1.78 Tr. Watertown............... 67| 16|35.6| 328) 20 Nicaragua. : sich, ieee) Dre: 
Glenville............ ae 81 19 | 45.8 | 2.93 1.5 Ws 600s lags concnsieltencanteessas eoakit 2.54| T. Bluefields ei 90 | 72) 79.3 | 20. 8% 
—<—................., | 91/42] 286| 85 || Weupacs...............-. 57 | 14 |%.2) 459! 32 rrr eae a cre, ies bra Acme 
— + Springs... 77 18 | 44.2 | 2.49 ol eee a 11/334) 3.53) 11.2 
arpers Ferry ..........6\.+02 «| seseelsseees 0. 35 A Wevyerhauser......... kes 57 4 6.9 | 7. Late eports ; 
Et etd ctsebeasers 93 24'482'| 4.25) 40 | Whitehall..... 22220007: 67| 1 3:0 287 +0 - For Cetater, 2008. 
Huatington jidedznaccteoe] WL Sean aa. Se Wyoming ” 
Dinh ctccececesscuss 68 20 40.8 3.70 4.0 BD: os auctedecniadewenes 65 | — 8 | 29.8 1,50 5.0 Alaska f 
Lewisburg ............... 73| 17/438) 3.98 28 | Alcova‘... 65 1 | 36.8| 0.20; 2.0 Coal Harbor... 57 | 4 
SEEN rSennsaneoeees : vi fel sa =3 Pe trssteereneenes 36.8 | > = e a Harbor.. FT adtaereed 57| 81/429) 444 
a... | | ane| O00) Te. | Bedford 2.222220) “ail tans anta] 12] “ka || Pelteeakes ecco s| 2/818| 080) 6 
Lost Creek ............... 81; 17/437] 8.02 1.6 || Border.................-. 61 | —11 | 29.0| 0.75 |...... || Fort Liscum.............. | 52 | o7|39:7| 8.51) 0.8 
Mannington..... 77 17 43.2) 1.99 2.8 Cheyenne Ex. Farm | ot 0.78 | 5.0 | Holy C fission....... a | 10/900| ont O1 
i Martinsburg ............. 68 26 43.8) 0.85 Chugwater...............| 65 | —10| 31.2] 2 05 il. 5 Senet... sep eens pe Treen ni 2 30 - 
Moorefield ............... $1 15 43.9) 100) «7  ~ anemones Se artis iat jms? | ambient op 53°) a0 |'a04'| B78 | 
es Ae ee. Err E£3i TF Clear Creek Cabin .. .... 56 | —14 | 25.4 1.29 SEO BWM. bu cc sdccconveess 87 31 rt | 90: 49 : 
Morgantown... 0.2.0... 7 | 24) 442'| 1.62 1.0 | Corbette ...........0.00.. 61 | 0|324| 022| 1.0 || Skagway......c0c cc] 68 | 80 44.0| 5.38 
oundsville............... 7 21 | 43.8] 1.32| 1.0 || Daniel..................| 3 22.5 | 0.80 DB ivan cacdeckanciaess 4) 1 0| 6.67 
New Cumberland ........ 74| 2/427] 0.67) T. | aeegent lec Res Di, ‘eo 0:97 ‘a8 am 5 OS Raa sake 30 | siasianwl 
New Martinsville ........ 76 22 44.5 | 1.78 1.0 Elk Mountain ..... = GE: Annee 1.20) 22.5 "California. = or wt natal erm 
Nuttallburg ............. 62 20 40.4) 249° «40  Embar 6x7) a0/8'| 020 | “20 | taylwila.... 5 | 
f ET dass venkinnes me] 2a 47-8°] 232) a8 || Svaneten ...........222)] go | —10| 39803! 1.19] 96 || Imperial ................ mn] simelone 
PE cksescsnessesas: o| elat| co) tla. |) Blas ae el ..............., se oh, ee 0.00 
Philippi... 2.0 2occ 000022. 79) «18 48.4) 249) 47 | Fort Laramie............. 66| ©|886/ 0.94| 1.0 || Sam Miguel...... fe e[ eee] cones 0. 00 
SE acsicnasedes cise 73, «13 40.4| 4.34 11.0 | Fort Washakie...........| 64|—6| 29.8] 0.25| 265 | West Point...0 0003. veee| O16 
Point Pleasant ........... 80 23/462) 263 7. | Granite Canyon.......... 58 | —10 | 30.8) 1.65| 12.0 Florida, yew Masta ah» er 
——— beshessweoe “ccc 79 23 | 46.6 | 2.06 |...... Granite Springs.......... 69 | — 3 | 32.9 1.72 21.5 | Flamingo....... sasha wekibe | 93 60 | 78.6 |.. 
Princeton ..........-..-.. 72:16 40.1) 5.50 5.0 Green River.............. 62|— 4/309] 200) 17.2 | Orange City.............. | 98| 45/786) 1,59 
RS 7 oP tie!) eee UC ee 65 7| 31.8) 004) T. | Idahe 
Rowlesburg aap Frerre Faire Ph Fae ce (iota Mpeg Sie. vece-| 1.43 | 16.0 || Roosevelt....... 68| 9/402) 1 
is ccnseccsas 81 17 44.6 | 2.44 Hyattville............ 68 | 3 | 35.8  Lowisiana, ‘eee cat kan 
cen achidinieucl dads 5 aa acimand 284 1.8 | Jackson....... “*'! 5a/—3] 998] 0:82] 66 || Reserve. ...... | 
Southside ................ $119 44.9) «1.98—«*T~: Kirtley ..................| 61] 9/384] 0.29| 1.0 wer ~ a | gal Het, nae joe 
RRS ..| 90 ¥ i ‘ ‘ ' 7 sible 
eee os-° eeapexeepeds . a1 es -. Mt —anapinats eae - = pd 2 ne DIE var arernts est 67; 2 | 44.4] 3.23 T. 
| Terra Alta... .......- 76 19 447) 413 68 | LittleMedicine...0°°2...:| 58) —20| 251 | 1.08] 140 | Ericson. wee | 0. 25 
Union...................-. 73| 15|403| 276 2.5 || Lolabama Ranch......... 55 | —12 | 25.7| 0.35) Lake McDonald.... ..... tatey SR Sele 
| Up rtvact..............., | 26| 448] 1.62) T. Lusk..... vee | @l—éias| al 1s | teen............2. eal isl aal a 
ios ade 72| 92/416) 1.99) 22 || Meoge.................. .| 68|—8/840] 1.21] . git lai ~~ eo 
SEER hehesicencniens 84, 20 441) 298 25 | New Castle. ........00...| 68) —1/ 3%8| O22) 7 Bloomfield 84 | 
Wheeling ...20020022.2)) 84) 28 49.0 | 0.75 0.7 | Pathfinder............. 66|—7| 38.3/ 0.26) 7.7 New Hampshire. ee 
Williamson................ 76, 25 | 46.6) 4.08 T. —<—_.................| @|—6]ae| Lol... Guitien..:..,7--.0.- 
Wisconsin. Pine Bluff................| 69 0/344) Lo!) &O} New Mexico. ‘| oe tres tet ae ews 
06 and cuseces 57e «12° 344° 3.87 30 Pinedale s2|—9|227| @70| 20 || Albuquerque...... 
Antigo..............-....| 65| 10| 81.6] 2.45| 17.0 || Rewlins.................. 62 similaal 161... a ee 
Appleton................!| 58| 16|355| 419| 28 || Saratoga................| 8 |—7| 816] 1.2%] 85 wer 4 “eigeaee ose Noone Bries ge Tesi 
Appleton Marsh......... 64 10 | 33.4) 3.11 Re 0 eat ansi tpavkcnsees 67 1 | 33.7} 0.70 ? Wading Rive ; 75 p ‘ 
| A 58 18 334/ 290 ...... | ShoshoneCanyon.. ....| 64 3/340) 0.20) 0.5 an ld si! Namget ices 
° EE 8 | 32.8 | 0.43 4.3 South Pass City 48 | —10 | 17.9 | 0.30 3.0 | New Sale Aes | 
Beloit.............-......, 68| 21/872] 206 ®. —_—...... "| e|-bliesl is oa) ae Enks wen DES 
SD icin ccoves canes 67 16/368)| 312 T. Wheatland .......... 70 1 | 87.0| 1.40| 18.0 Clearwater _ | we] gol ges] 09 4 
ies heonneccteeee | 15/962) £23) Re || Wolf..................... 67| 9/|856| 0.63|...... | Stehekin.............0..., | 27/488 | 3.95 
Dutternat................| @ 5 | 31.6| 3.37 160 | Wyncote................:] 63|—2|328| o99| 2:7 ems scamceaaataienile Pei, Wises Soca Stone 
Chilton ceteeseceeeceesess, 60 19 / 35,8| 4.37 1.0 | Yellowstone Pk. (F’tain).|...... oe bencell GE 2B anil 
Deter Sees ot meee ye 3.17 6.0 pam Pk.(G’dCn.)} 51 | —20 | 18.6) 0.66 8.1 
,  Powning................. 5é 9 38,.0> 1.68 4.5 ‘ellowstone Pk.( Lake) .. 51 | —7/| 24.0] 1.95 s 
i : 7 Gue Siedanas ehes aes > 7, 34.2) 2.75 4.8 Yellowstone Pk; (Noreis). 60 — 95 22.6) 0.04 ” EXPLANATION OF SIGNS. 
| ccc skn eign 10 31.8) 3. 3. F iv’ 52 | —19 | 23.8] 1.37) 10.2 readi 
Fond du bac... Bess resi cS] 33 | teeta) oiunims! cel piles 
rand Rapids............ . . Q 1 4 ( 1 24) 1: 2. 1 
ona ee SS rhegedage 63 8 33.8 . = 4. : ae won - {rnem)) = —l4 | 22.4 1.20; 12.0 A numeral following the name of a station indicates the 
iia Vee ve ye it a p. B. ). 9 | —17 | 23.2) 0.61 6.0 —— ~ ype om which the mean temperature was 
Hancock veshstedcsel. 1 ST ae 0 ‘ 2) 8.67 °"I Mean of 7 a. 
gsees ovese-soes | aziace| aio| a3 | ageinenc | oo] ee lael ase Gudunittias 
war 57 6 302) 2.57 6. ' 5/707) 8 4 ’ . m. 
Hillsboro...... 66 4 33.7) 2. e 50 aa : o2 ro 78. 2 2 $8 ‘Moen pH Ohi ed: 
Koepenick 60 4/334/ 420 200 || Arecibo. ................ 95| 60 | 76.0| 7.50 ’Mean mS aden ; 44 — +2 
eect 5\% : 95 53 | 77. : ‘aria 
— S| diss] fa) o* eee S| SES LES] | aunt eee aaeeeee 
END -00+ 2070 2v oe. ; 1 | 32. 3. 6s, i eee gk 60 | 75.2 |, 5.0 es. 
etee Vale... a = . =e = a a aga nh cemiiie wieie a 4 1 79.0 | 5.68 The absence of a numeral indicates that the mean tem- 
— _tetesenh S Ses ee =: ooeer- eivataseemnncanednoe: ° OR 7 73.0") 6.45 perature has been obtained from daily readings of the maxi- 
SE Teneesreeseverse a) q > na ¥ Gajarde Anes or skoeeeewes s = FF mum and minimum thermometers. 
EE neteete sr saeee tebe aurinres lave) fa 7 a}. ~Seppeenstepenen 9 80.4 | 5.04 An italic letter following the name of a station, as “‘ Liv- 
mms”. _ JS?) 2 ta, ~~ epepbeee 62 | 77.6 ° 7 ingston a,”’ “‘ Livingston b,” indicates that two or more ob- 
any OE = 5 3) SS 4 fo pene seven inasdieacas citaasael -& ° servers, as the case may be, are reporting from the same 
a | oi Sel fa o° te DD apdsecencocmnea =i 2 77.6 | 5.43 station. A small roman letter following the name of a 
oD pgebaoaee S sims ce eh Rpgugdemebetepesan = - 80.4 | 2.79 station, or in figure columns, indicates the number of days 
New Richmond .......... 64 8 34.0) 2 92 4.0 Juana SN dstcuocenenhd 9 | 7 a6 6. 86 missing stlaahe agaaeansapumanectbitlsnu ig 
Kew Richmond : ‘. 2.9 i iseteenctecnns a 81.6 | 6.86 | . 
} Besssessevesenshveees 52 17 35.4) 4 31 teens La Carmelita............. 87 | 64 | 74.9 | 6. 86 No note is made of breaks in the continuity of tempera- 
ain 65 9 | 34.4) 1.77 2.0 Lares 91 61 2; 5.9 " 
SR Had | ieee | S1St] $s) | cemteener cece geen ear own ee 
Pi ‘ é ' q 3 eee 7 7. 34 | | aks of whatever duration, in the precipitation 
| eee 12 | 35.2! 3.99 S.6 F RD BBs e ccnccscsccises 90 62 | 75.4 | 2.90 | record receive appropriate notice. : — 
j 
> 
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TABLE III.— Wind resultants, from observations at 8 a.m and 8 p. m., daily, during the month of November, 1906. 
Component direction from— Resultant. Component direction from— Resultant. 
Stations. _ > Stations. a 
rection ura- Jirection Dura- 
N. 8. E, w. fromn— tion. N. 8. FE. Ww. from— tion. 
| 
New Rngland, Hours. Hours.| Hours. Hours e Hours. North Dakota, Hours. Hours. Hours. Hours ° Hours. 
pester, Siveeud e6ne en eeen 0600 erste s 30 6 26 «on. 35 w. 29 Moorhead, Minn............... — «eee 19 22 11 22 «s. 75 w. il 
Po BE ecbecovecsccece 32 8 4 29 «on. 46 Ww. 35 || Bismarck, N. Dak .......... ....... 26 12 19 23 «on. 16 w. 15 
ST Th cssccscseouceseses. 04 16 ; 3 17 n. 52 w. 18 | Devils Lake, N. Dak ................. 14 19 16 2 s. 61 w. 10 
Burlin aS 7 Fee 15 s 10 3 n.d e. 10 ~Williston, N. Dak. . ephnas : 18 17 10 28 son. 87 w. 18 
Northfield, V 37 13 6 14. 18 w. 25 Upper Mississippi Valley. 

n, M 23 8 5 37.) an, Ow. 35 Minneapolis, Minn.*................. 5 10 7 14 os. 54 w. 9 
Nantucket, Mass 24 8 7 31 n. 56 w. fo 12 29 10 22. «os. 35 w. 21 
Block Islan 25 9 | 5 37.—son. 62 w.. 36 | Charles City, lowa...............--- 17 20 18 18s, 3 
Providence. 26 6 | 7 3% on. 5S ww. 35) «St. Paul, M StI fen. Scachaudieinaune 15 2 15 21s. 41 w. 4 

rd, Conn 30 i 5 2 on. 46 w. 28 | La Crosse, Wis.t.................--- 8 12 2 9 8. 60 w. 8 
New Haven, Conn 32 7 6 22. son. 83 w. Be Be I, BUD citecscesecceesndss 21 18 15 22. son. 67 w. 8 
, OUD cccccucsbscvesseoes 17 21 il 22 s. 70 w. 12 
Albany, N.Y. a 11 4 23 «on. 40 w. OP ER ccedvupecies vacances ewes 16 23 10 25. 8, 65 w. 17 
Binghamton EL. Bel coccoccesecccocsce ” 2 7 16 =o an. 52 W. 11 || Keokuk, Yowa ..............0........ 14 19 17 21s. 39 w. 6 
DEEL, Th ccncnksccteiddeescoeces 24 6 6 38 on. 61 w. Se  inciiditaen teitintechdtenld 24 13 25 14 on. 45. 16 
Harrisburg, Oe ee 25 4 11 33 Coin. 46 w. 30. La Salle, Iii. Cicrersennestd inoatiet 7 7 10 12 Ww. 2 
Philadelphia, P&.........---+0+0+00++: 25 11 6 33 on. 68 w. ET ie vinkineivaceceesouba"s 16 22 14 19 8. 40 w. 8 
SSE. BN... . noes cn 0be 6SGeseececces » 13 12 20 «op. 25 Ww. 19 Springfield t.. slbne seuditiens GasGane 18 20 15 20 «6s. 68 w. 5 
Dieamgtiee U9. .........-2. .-.. 2 7 5 % op. 59 w. 98 || Hannibal, Me. ¢..................... 7 9 5 13s, 68 w. 5 
Cape May, pete ei 27 13 3 32, n. 64 w RD chit ncecenas inc eves 17 21 19 146 «8. 37 e, 5 
tdmmere, MG... ....cccccceeses coees 28 9 8 32 n. Sl Ww. 31 Missouri Valley 
ples = sa BA, Qicvasccceenssedssoees 7) 12 6 24 n. 45 w. 26 Columbi t,t dd ecéssessceessesus 8 8 1! 10 e. 1 
mohbarg, VE .........eececececeees 16 18 15 260s. 80 w. 11 Kansas éccauadlaes 19 21 18 | 21. os. 56 w. 4 
Mount Weather, Va. 27 14 6 31 on. 63 w. 28 Sprin (eed gabtengebeee a 19 20 23 16 8. Se. - 
Norfolk, sdpeneneaseseuns 26 18 s 14—s in. 37 10 = Tola, Kans.f.......... ninine Gees bane’ 13 10 7 10 on. 45 Ww. 4 
simon, Va. ne aia 23 20 10 17.—in. 67 w. 8 Topeka, Kans.*..... 10 10 7 D Seabed om 0 
Wytheville, Sy 14 11 7 39.—son. 85 w. ED ocndnsedddcs wosemtednn’ 26 22 14 10 8n. He. 6 
South Atlantic States. i civic dnecccacendeonedeus 23 25 x 87 | s. 77 @. 9 
Asheville, N.C. .......----.---+++- 1) 20 11 13 on. 1 Ww. 10 || Valentine, Nebr ...............00-0:- 25 16 6 29 =n. 69 w. 25 
Sa sanncececcbececcccesses 22 21 6 16 on, Sw. 10 Sioux City, Towa F oes cddcenenecs.004 12 11 5 8 n. 72 w. 3 
Hatte is GF dbeeees ccccceceseceesees 35 10 8 20 n. 26 w. 5S 8 RS ee 22 22 20 21 wv. 1 
oe bs Das ccecccscccccesccccecees 26 21 3 20; n. 74 w. 56 || Muwen, &. Dake .... 2.00 .00.0.ccccce0e: 15 21 14 23. s. 56wW il 
Wilmington, N. © .........-.-.0.000es 28 5 8 19 n. 40 w. fg 8 4) Seer 7 11 6 12| s. 56w 7 
GL, © ccoccccccecs: escecases 28 15 15 1 | §6on. Zhe. 14 Slope. 
Columbia, 8. itctsvienneee oad tenetiie 23 16 14 19 on. 36 w. De I hibids bu bcnh ces asescdcss 16 11 11 36 n. 79 w. 26 
Augu Tcdéosccccvce 0 60 coscceecess 24 14 13 23 n. 45 w. 14 Miles Ta Eee 12 27 14 24 s. 34 w. 18 
Sevanaah, Ga eeewee a Sy 25 13 20 17 n. ie. eas a. cacy dees cosces'c 13 23 1 40 8s. 76 w. 40 
Jacksonville, Fla .............-----..- 33 10 23 0 oo. Be. 26 Ravid Ci Moni Sahin apes tnls-oe 7 12 3 47 | s. 84 w. 44 
Florida Peninsula City, 8. pnuishenss asudan’ 20 s 16 28 on. 45 w. 17 
Juplter, Fis .......ccccccccsercccees 18 9 38 8| pm. 7e, 31 ican Wyo" Livi sstahhes ensesen 30 12 5 24. «on, 47 Ww. 26 
Key W PP eseaesece cece cube cesess 82 5 2 2 nn. Se. ee I ch ntbe caddie ttse weve cies 15 2 13 26 s. 69 w. 14 
Tampa, Fila. Bal 5 33 7 n. ae. 39 Yellowstone 1 is UD Strecedetéees 13 34 4 24) s. 44 w. 29 
Eastern Gulf’ States. North Platte, Se athe rapienneae 21 18 11 22. on. 75 w. il 
Atlanta, Ga.. 16 12 26 19 n. De x Middle Slope. 
Macon, Ga.t . 18 7 4 7 nlw BO PE Sa bnnsberees dose ces<dacce 23 21 15 12 n. be 4 
Thomasville Ga. 27 12 25 13 on. We Be I tic aniced bbscawenceces 27 9 21 21 n. 18 
Pensacola, ie, Ge. 16 4 16 2 n. @e OP ie Se anc cdscctcdccccescces 18 27 10 13 s. 18 w. 10 
Anniston, Ala ........ yet bedbonneses av 19 5 21 9 s. Be ee A idgirass cacictcdccscccnees 23 22 16 11} on. 9 e. 5 
Birmingham, BBBne cscs ccsccsecccdcess 25 14 25 12, n. We 17 || Wienita, Kame ...................000. 22 20 17 14 n. S6e, 4 
Mobile, Aia . 30 15 18 9 n. Ble Oy ty GID bose uieeesdécccccscsse 28 22 11 9| n. 18 e. 6 
Mon mg (pag. st Feating: 20 13 30 11 n. We 20 Southern Slope. 
Meri Dl a égcne sdkateubsesonds 27 16 25 6 n. Me ee CE o bcenGh dnd do e00e ooncsée 18 26 19 13| 8. 37 € 10 
Vicksburg, itt cbhecsedtbaaneviake 24 14 29 1 =n. 62e 3%. _ ) _ eae 18 21 18 8 | 8. 3 
New Orleans, La...........-.---.+++5- %6 16 29 5 n. 6&7 e 26 ~=s«ézDel:“ Rio Text bebendddbebesedeesves ; 9 7 16 5| nm. 80¢ 11 
Western Gulf States Roswell, RY dAnNh ocd s os onedne- 23 20 10 15| n. Dw 6 
Shreveport, La........... 6-60 eeeees 23 9 29 13) on. Me. 2! leau. 
Bentonville, Ark. f...........-...++++- 10 9 10 6 xn. ie. Oe te I Bie recs dccc cscs tess ccccses 27 2 25 3 nm. be. 25 
Fort Smith, Ark .... 17 6 32 14 on. De. 21 || Sante Fe, N. Mex.................... 24 15 30 9| n. 67 e. 23 
Little Rock, Ark. 5.6.0. .cseeeees 33 7 19 16; mn. 7e. 26 ©Flagstaff, Ariz........... dibsbnitghess 23 11 14 2 n. 43 w. 16 
Co SL, MiBes os coscesencesres< 31 14 20 5| n. 42 e. pe Yee eee il 9 26 24| n. 4 e, 3 
Fort Worth, Tex..................00. 21 14 24 15 on. 52 e. Se PL cegesteds pieséscccssenee 33 8 18 12| n. i3e. 26 
Galveston, Tex .. shen thangedecouns 26 16 31 6 a. 68 e, 27 Independence, Cal............ sahicews 36 13 7 sim ue 23 
Palestine, Tex .......-.......6.-++05- 23 17 25 9' n. Oe. 17 Middle u. 
San Antonio, Tex. ..............-.«+- 27 16 27 4| n. He. Be PR I nc 00 00st nc ssscce 14 16 18 25| s. 74 w. 7 
— Se ree 14 6 4 8/ n. 27 w. 9 Tonopah, Nev 14 13 10 36) n. 88 w. 26 
Valley and Tennessee. Winnemu 24 12 20 23 n. 14 w. 12 
Chattanooga, BED . cesccccccccccccces 2 17 16 15| n. lle. 5 Modena, U 13 12 21 25 | n. 76 w. 4 
Knoxvil _ Secetdedcsconecsceaa 26 13 15 20 n. 21 w. 14 Salt Lake City, Utah 17 20 25 15| s. 7e. 10 
Memphis, ae ccvecccocccessocece 24 15 7 10| n. 62, 19 Durango, Colo 23 11 9 33 | n. 63 w. 27 
Nashville, ee. Rint Udennedetadnenads 21 12 21 20' m 6e, 9 Grand Junction, Colo 19 9 17 26 n. 42 w. 14 
DE, Bis @ 6occes cocsecscccccecs 4 10 12 8| s. Se, 7 Nor: 
ED TEE on dence ceectcoecoscesecs 28 18 13 17| n. 22 w. 11 || Baler City, Oveg...2.... cccccccccces 9 35 13 | 8s. 4w. 26 
Evansville, Ind. SbehbRee seneecs 11 6 12 9| nw. Sle. De nn nceecncdtcscceeesstees 13 27 21 14/| 8. 27 €e. 16 
ee ry tes dcdatessatacedccccces 20 17 22 18 n. Be. 5 | Lewiston, Idahof.................... 3 7 17 7| s. 68 e. 11 
CE, SEED cod ccc ccccccesccesce 18 14 26 18 n. Be. 9 he aay ind db Sh nie dk dh idabies 9 30 15 23) s. 21 w. 22 
TEED , 6s60sceassesseccerces 17 18 18 21; «a Ww. 3 EE tad eed Oo xs og we on aneawd 22 21 14 13) nm. 45 e. 1 
CS Sree 27 8 . 29S oan. 48 Ww. 23 a ES eee 6 40 7 17| s 16 w. 35 
PEE, We VO s-cacccccecccccces 17 16 15 22/| n. 82 w. 7 North Coast Region 
Elkins, W. ph as. 9s in khates N66 orc é 24 10 6 29 n. 539 w. 27 North Head, Wash............. 13 23 28 8| s. 63 e. 22 
Lower Lake Region. ort Crescent, Wash.*................ 3 14 17 3| s. 52e., 18 
SIE IT. bn ones $050 680000 s00s be 008 2 8 13 30) h6Uon. Sw 21 Seattle, 7. Liibebensbasdass obbduse 17 26 22 6| s. 6le. 18 
SEES ED bec dseedcbusces vevctees ” 7 8 16| n. 76w De in ance vccccscccscpntces 17 30 12 18 | s. 25 w. 14 
Osw ib It 06 a.b8 56000050 concccencee 26 16 14 19 nn. 27 Ww 1! Tatoosh Inland: Mes wesuekes asees 8 16 33 12) s. 69e, 22 
r, N.Y cc) 12 12 37 | s. 8 w Se I nnsd 0 05bb os st-evednee 16 24 16 16) s. 8 
III We cccecetscencsceoesecdns 4 12 6 36) n. 86w 30 Roseburg, Oreg lienhnakdath etenbbess 13 27 19 13| s 23 15 

PIMERAA RS 24600 e400 ccscecesesccées 15 19 18 23) s. Sl w 6 ‘iddie Pacific Coast Region. 

Cleveland, SD <ng6e 0 64 bs vabaes asec 13 24 18 22 s. 207 12 Eurets Pnhelube ongudesponoustond 20 20 20 14 e. 6 

NN ere 6 10 S ; 16 s. 70w 12 Mount Tamalpais, Cal ............... 38 8 6 24 n. 31 w. 35 

PEMEscescateets ve sence 16 20 14 23 s. 67 BR See 34 11 7 23) n. 35 w. 28 

Detroit, Mich .......... 19 12 14 27 tm 62 w 15 Sacramento, Cal............. ndeeetene 30 16 15 12 n. 12 €. 14 
Lake Region } San Francisco, Cal................... 26 il 7 32 n. 59 w. 29 

BT, TREE cn eve + 0000. 0s ccccececces 11 19 15 29 s. 6 w. Be ee  Wincncnn 6: encccscesepes 16 3 3 16 | n. 45 w. 18 

Escanaba, Mich.. 20 18 14 22 n. 76 w. 8 | Southeast Farallon, Cel. *............ 18 5 1 14/ n. 45 w. 18 

Grand Haven, Mich .............. 15 20 22 19| s. Sle, 6 

Grand Rapids, Mich.................. 12 17 20 22| s 22 w. 5 South Pacific Coast Region. 

Houghton, a -- pubndbbes écsuaks cede 7 7 10 11| w. SP Lisi ec udbedaceseuncaseoess 32 10 13 18; n. 13 w. 23 

Marquette, — S Gee. vessénde essen 12 26 12 21 s. 33 w. 17 | Los Angel GR candies stnccasece« 25 5 17 22| n. 14 w. 21 

Port Huro Mich . occcesvescsess 19 2 11 27 s. 87 w. 36 || Gam Diego, Call .... 2 ce ccccccccccccces 29 18 19 n. 3 Ww. 20 

Sault Ste. Marie, Mich............... 13 16 25 2) s. We, 6 | San Luis iis Obispo, bicdesassestanes 35 9 9 18 n. 19 w. 28 

Chi Rietind6 cone decesa cetseseseen 10 21 9 30s. 62 w. 24 

Milwau nbs 6aieescuctphecéhabe 16 21 8 27 | s. 75 w. 20 West Indies 

Green i Wis. 4 5 14 21; s. 32 w. 13 San Juan, Porto Rico................ 9 24 7 1| s. 68¢ 3 

Duluth, Minn 16 14 13 30 | n. 82 w. 17 Grand Turk, W.I.¢.................. 7 9 18 3| 8. 82« 15 

* From observations at 8 p. m. only. + From observations at 8 a. m. only. 
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TABLE [V.—Accumulated enema’ peeiin far aes San Sor atorms in which the rate of fall equaled or exceeded 0.25 in any 5 minutes, or 0.75 
in 1 hour, during November, 1906, at all stations furnished with self-registering gages. 


Stations. 


Abilene, Tex. 


Albany, N. NE 
Alpena, Mich......----- 
Amarillo, WEE cv ccccccces 


Anniston, Ala..... 


‘Asheville, B.C.......... 


Atlanta, 4 — 
Atlantic City, N. J.... 
Augusta, Ga.. 
Baltimore Md.. 


Bentonville, Ark... nena 
Binghamton, N. Y....... 
Birmingham, Ala ....... 


Bismarck, N. Dak.. 


Block Island, err 
Boise, Idaho...........-- 
Boston, Mass. .......-..-. 
>) * eee 


Cairo, Til. 


Canton, N. Y............ 
Charles City, ee 


Chesiesten, © 8. C.... 
Charlotte, N.C... 


Chattanooga, Tenn. seve. 
Cheyenne, Wyo......... 


Chicago, I11.. 


Cincinnati, Ohio. ies Te 


Cleveland, ‘Ohio. 


Columbia, besiege 
Columbia, 8. C.........-. 


Columbus, — 
Concord, N. H 


Corpus Christi, ‘Tex. : aes 


Davenport, lowa.. 


is PR cocpescoces 
Denver, Colo si adh dik a 
Des Moines, Iowa....... 
Detroit, Mich............ 
Dodge, Kans ..........-.. 
Dubuque, Iowa.......... 
Duluth, Minn............ 
East ew 


Elkins, 


SEE ci ncereseans 
Escanaba, Mich.......... 


Evansville, Ind 


Fort Smith, Ark.... ane 
Fort Worth, Tex ...... 


Galveston, Tex. 


Grand Haven, Mich..... 
Grand Rapids, Mich .... 
Green Bay, Wis.......... 
Hannibal, Mo........... 


Harrisburg, Pa........ 
Hartford, Conn. 
Hatteras, N.C.. 

Huron, S. Dak . 


Indianapolis, iad 
oO” ee 

Jacksonville, Fla........ 
OS See 
Kansas City, Mo......... 


Key West, Fla........... 
sranriie, AAR 


“4, 3 


La Salle SR 
Lexington, pais dade 
Lincoln, Nebr. ae ed 


Little Rock, Ark. 
Los An les, Cal . 


—- le, — 


syuchburg, 


acon, i cadehensitenied 
Madison, Wis. ae enhance 
Marquette, Mich......... 
Memphis, Tenn......... 


Meridian, Miss.......... 





Milwaukee, Wis.. 


Minneapolis, Minn...... 
Montgomery, 
Mount Weather, Va..... 
Nantucket, Mass........ 


Nashville, Tenn... 
New Haven, Conn. . 
New Orleans, La... 


New York, ERE 
Norfolk, eT salar 
Northfield, _ ae 
North Head, Wash .._... 
Oklahoma, Okla......___ 
Omaha, Nebr............ 


Palestine, Tex. 


Parkersburg, W. Va. wag 


Pensacola, Fila. . i 
9 ia 


Philadelphia, _ eee 
Pittsburg, Meltiacetedca 


17-19 
17-18 
18-19 


14 


18-19 | 


16 
il 


18-19 


Tota! duration. 
From— To— 
3 3 
"9:20 p.m.| DLN 


12:30 a. .m. 4:40 p.m. 


7:15 p.m. 8:45 p.m. 


1:35 p.m 2:55 a.m. 
7:20 p.m. 8:05 a. m 


of precipita- 


Total amount 
tion. 


£4 

Excessive rate. €- 
Ze 

—T 83 
Began— Ended— = % 
Ee 

6 6 7 


12:40 a.m, 1:15 a.m,}| 0,23 ).07, 


§ 9:58 p.m.| 10:48 p.m. 1.14 
710:48 p.m. 11:52 p.m. ... 


1:04 a. m.| 2: 

12:15 a. m.| 12:40 a.m. 0,46 
Kit alma WSS | Ha 
5:00 p.m. 5:42 p.m.| 1.14 
2: .m.| 2:49 a.m, 1.59 





an. 


g 
B 
on 
5 


‘0.22 0.34 0.47 0.56 | 


Tere er ee See Ey ets 
9 : 





30 | 8 | 4 | 4 | 50 
min. min. min. | min. min. 


. 1.11) 1.15 | 1.18 
2.20 | 2.29 | 2.35 243 | 2.52 


ees 


See 


2eesss 





Depths of precipitation (in inches) during periods of time indicated. 


80 100 | 120 
min. min. | min. 


cores leeeeeelseosece 










— 


ng Gn ee 


ay 



























Ot cg 


i tl ety ay 





Ny i as am . 


Stations. 
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TABLE IV. Accumulated amounts of precipitation for each 5 minutes, etc.—Continued. 
Total duration. 53 Excessive rate. e Depths of precipitation (in inches) during periods of time indicated. 
1 —_—ii. 7 
From— To— 3 SS Began—  Ended— 5 5 FA an a. a. nS nS A. | . 4 | = a | a. a 4 i. A. 4 a, 4 





Portland, Me ... ....... | kL 
Portland, Oreg.......... 2. 48 
Pueblo, Colo............. . 
Raleigh, N.C........... ¥ 
Richmond, Va.......... . 2 
Rochester, N. Y......... . 
Sacramento, Cal q 
St. Louis, Mo ......... " 
St. Paul, Minn.......... 7 
Salt Lake City, Utah.... 5 
San Antonio, Tex ! 
San Diego. ' 
Sandusky, Ohio . * 
D cisco, | @ + 
Savannah, Ga........... 3) ES ee See ee ee ee ee a ee See mrerre 0. 16 
Scranton, Pa ........... Sf Re ee Se Soe ees PE Pn ee Seen rene Myene Sie is ieacehiaréselsseces 
Seattle, Wash........... 240). ma ak wisdiiicaincldcdnad 
Shreveport, La.......... af BE J. cccccecccccleccceccccese (obe- WERSO MP Se SKOle es veofoncer ql - a> Sas deneselnceess|esneseiessysoleeses 0.38 
Spokane, Wash.......... TRUE Deavecconsed fe ceddvrennns eee BOD leeose 
Springfield, Tll.......... ease as DME Wich east oncctlovscsscecans ad oe ee pvgunlotsin HGoNhseesinsecesibensesivexsesiotocce| © Lcccoclssses 
Springtield, Mo........ » 16 =. 6:10 p.m 8:10 p.m, 0.71 6:19 p.m. 6:34 p.m.) 0.03 | 0.21 | 0.42 0.54 == 
Syracuse, N. Y.......... an teedaabhawest os ci Od Seeoree pees Unveudcltoses AY Se Set Mes: 
Tampa, Fla ............. BD |ecousosesece o  ) CS, Rt BESET: BST RST ee PERN RT Sen) eine Se ee a reer 0.13 
Tayiee, TOR. ... 202.0000) B-BB |..... 2.0000 df AEE bratnovsccccclccoccesdnccclecsesehi sansebecenss SLOP Inaasdalecunsel: cices 
Thomasville, Ga......... BS lncnscesceces of REE Bnch.06 v0 be5d élevewenn es céalencadeirendadlies ssoleceenel enccelviweceleccsscdéssesal> _ nalecece 0. 44 
Toledo, Ohio ........... 20 .. 0 |) a ee Sa a ey ee eee See Pees Se ewes eee eee 0. 32 
Topeka, Kans........... | TE Se 58 a Serer Aes ee Hed En See Rees See ee Sen See er 5 | 
Valentine, Nebr......... BMP lncoene: cesccisccevecceesc] Geae pabean~Sunneivsacs sosconsl song ciegss rere e hivews 
- : 9.08 « 1:31 p.m. 11:41 p.m. 0.02 0.1 | |) ae a ee ee ee Poe 
Vicksburg, Miss ........| 17-18 | 11:15 p.m.| 7:08 a.m.| 1.60 319507 Bot | 19:50 Blogs (020 (O81 O80 220) UII tnt 
Washington, D.C....... BAND lvccccecscccoieccess coal GEE? Dh bGeceunsecelesens pececsulsousecltsaens ened alevenscic cece cloesescleccens 0. 22 
Wichita, Kans .......... BD Jn cccsccceses evencapeve | GHEE ik chemenesscclesicscreccentengee olincns 2 a a a en Sey Hemme ae Se 0. 26 
Wilmington, N. C....... 11-12 6:34 p.m D.N 0. 7: - ae Fe ee a OE gt tf eee eee Ree eee eee ee ee = 
Wytheville, Va.......... 11 Sesieeel seseecesaes BOS fovvevececscclesscoccccses Seeclevecccleccces|eccccc|cooec clecce to 
Yankton, S. Dak........ eee sia es cacend UN Liekae cen e meeiinhail ead OT RE RR NAEP! SS Acaapps Cigale TAS ee Ries OS aelekeee age MeN: 
San Juan, Porto Rico .. 2 «7:00 p.m.| 8:20 p.m. 0.76 7:38 p.m. 8:10 p.m.) 0.07 | 0.16 | 0.35 0.42 0.47 0.55 0.64 0.68 .....0...... 0.2... 
*Self-register not working ff the 17th. 
TABLE V.— Data furnished by the Canadian Meteorological Service, November, 1906. 
| Pressure, in inches. Temperature. Precipitation. Pressure, in inches. Temperature. Precipitation. 
! 
on =] I | | ] | 
iss Ls B E si e ¢ ee 3S 2 A s | B iz 
Stations. 3 3 x “ais = “2s /¢ Stations. =° z - ~ “=. | 8 = “1 |¢€ 
= - -s 2 z - & 2s & 2s -s 2 ci ry = i?) zs y 2 s 
iss E eis 3 ae Pant pial i@ Eis 
-Eg¢ (Seg 3 3 r] = st = ig ites 3 8 = 3 e 
3. 58S Ee a te | 38 “s EE = aes Bas es ; ts = Es _ 
S 3 - S & = = s s = 4 x s s = S 2 g ¢ g 9 2 25 a 
Ssa es a g 2 e Ss 2 S S82\ 28a g ® ev e S =f S 
ee G6igzgiéAa jxisa lela & - ¥ az 4 Zin l|e&ia le 
Ins. Ins Ins. e ® e e Ins. Ins. Ins. Ins. Ins. Ins. e ° ° nd Ins. Ins. Ins. 
8 Bre ere eee eee eee eeele tenses nceeeelecccces seeesslereesseeeses| Parry Sound, Ont..... 29.40 | 90.12 +.11 | $3.3/+ 1.2 40.9) 26.7 4.22 -0.15 80 
Sydney, Bh Beceecsest 29.79 2.838 —.12 388 + 1.7 439 33.6 7.62 +218 TT. Port Arthur, Ont...... 29.37 | 30.10 +.10 32.0 + 80 38.4 25.5 4.29 2.96 0.8 
Halifax, Bie: Boasecg ccces 29.75 29.86 —.15 39.1 + 1.8 437, 34.5 | 5.92 40.26 6.1 Winnipeg, Man ....... 29.21 | 30.08 +.04 26.0 + 80 33.1 19.0 1.87 +0.79 14,8 
Grand Manan, N.B.... 29.82 29.87 -14 38.4 0.5 43.1) 33.8 5.91 +0.29 T. Minnedosa, Man ...... 28.16 30.04 0 2.3 + 8.0 32.5 18.1 2.37 41.37 '23.7 
Yarmouth, N.S ........ 29.82 29.89 —.13 39.7 —02 43.9 35.6 4.45 —0.11 1.4  Qu’Appelle, Sask ..... 27.70 | 30.02 +.02 23.4 + 46 29.4 17.5 2.51 41.62 18.3 
Charlottetown, P. E.1.. 29.81 29.85 11 | 36.7 |+ 1.2 | 39.8 33.6 8.00 +4.03 11.3 Medicine Hat, Alberta. 27.66 29.99 01 28.9 + 1.5) 37.5 20.3 1.04 40.12 40 
Chatham, N. Bh se ccccses 29.88 29.90 |—.07 | 33.1 + 2.1 | 87.3 28.9 4.52 +0.77 26.2 Swift Current, Sask... 27.44 30.10 -08 248 + 1.6) 31.8 17.8 1.94 1.25 15,9 
Father Point, Que...... 29.98 30.00 +.04 29.6 + 9.7/ 34.5 247 8.07 —0.04 30.7 | Calgary, Alberta ...... 26.39 | 30.04 +.06 26.9 +11 35.9 17.9 0.34 —0.54 3.4 
— TMiccsecsccass 29.69 30.08 '+.01 29.84 0.8 34,7 25.0 234 —1.42 15.6 Banff, Alberta......... 25.35 | 30.11 +.15 | 22.7 eee ft 15.2 0.87 1.40 5.7 
ontreal, Que 29. 84 | 30.06 |+.08 | 32.6 |+ 0.8 | 37.8 27.5 2.92 —0.82 (22.4 | Edmonton, Alberta... . . 2.2.26)... cc cc cece cele cc ce eleccecee ceeeeeeeees be se itil 
Rockliffe Be evccccecs 29.48 30.11 -10 29.6/)4+ 0.5 36.9 22.4 1.55 —1.03 12.1 | Prince Albert, Sask.... 28.42 30.08 .00 22.9 +7.5 2.3 17.5 , 1.66 +0.83 14.1 
Ottawa, Gat eeecvocccces 29.78 | 90.07 +.05 32.3 + 06 37.8 26.8 1.48 —1.06 6.5 Battleford, Sask....... 28.23 30.03 +.01 22.3 + 6.0, 282 16.5 0.42 0.16 3.8 
Kingston, Ont.......... 29.78 30.10 +.06 35.7 + 0.7 424 28.9 239 —0.85 4.6 Kamloops, B.C........ 28.79 30.04 +.08 35.4420 40.8 30.1 238 40.92 18.0 
Toronto, Ont 29.738 30.12 +.08 37.4 418 43.6 31.2 1.70 —1.44 0.8 | Victori i cedede 29.95 30.05 +.06 44.2 +1.0 484 40.0 6.13 —0. 84 
White River, Ont ...... 28.81 30.17 19 27.2 + 6.7 34.4 19.9 2.24 +0.39 123 | Barkerville, B.C....... 25.59 | 29.97 +.07 26.1 —2.5 31.7 20.5 3.46 +0.17 33.0 
Port Stanley, Ont ...... 29.49 30.15 +.10 37.8 +1.0 45.2 30.3 232 —1.05 1.4 | Hamilton, Bermuda... . 29.92 30.08 +.03 68.8 0.1 73.5 64.2 4.96 40.58 
Saugeen, Ont...........| 2.40 | 90.138 |+.12 | 36.3/4+ 13, 480, 29.6 3.63 —0.07 2.6 | Dawson, Yukon ...... 2.2... 6c) cece elec eee lece eee cece eeeleceees wene sien 
TABLE VI.— Heights of rivera referred to zeros of gages, November, 1906. 
es . a i & é oan 
- § j Highest water. Lowest water. % ad = S<¢ Highest water. Lowest water. > la 
$4 : 7 : = & | gs 2 ™ 2 = - & 
Stations. ass a ) Stations. 35 = = 
$8: 3 a. - |982 Be g of 
—s) oe 3 2) @ ~ 
5 E Height. Date. Height., Date. = is a e Height., Date. Height. Date. Ss = 
Milk River. Miles. Feet. Feet. Feet, Feet. Feet. Missouri River—Cont’d. Miles. Feet. Feet. Feet. Feet. Feet. 
Havre, Mont. ()......... 237 a) 28 15 2.2 1-11 BO lt BS F Bee, Mle cece ccscnccecse 705 15 6.6 1 4.6 7! 6.7 2.0 
James River. SE, BPEEces -ceesecness 669 18 7.0 4 4.7 9% «(5.8 2.3 
Huron, 8. Dak. ("*)....... 139 9 1.0 13,17 0.7 3,4 08 0.3 St. Joseph, Mo........... 481 10 3.2 1,5 0.4 23 21 2.8 
ican River, Kansas City, Mo........... 388 21 9.2 1-4 6.5 3 «(8.6 2.7 
Clay Center, Kans........ 42 18 6.2 | 13-15, 26 6.0 2-7, 18-21 6.1 0.2 Glasgow, Mo............... 231 18 7.0 2 4.7 30 «(6.2 2.3 
Hill- Kansas River. Boonville, Mo............. 199 20 11.2 1 9.0 30 «10.4 2.2 
Abilene, Kans............ 277 2 1.7 1 0.4 21,23-25,.2% 0.8 1.3 | Hermann, Mo............ 103 24 8.2 3 7.2 | 7.7 1.0 
Manhatian, Kans........... 116 18 3.3 | 3,4,27-80 3.0 1, 32) O38 Minnesota River 
Topeka, Kans ............. 87 21 6.6 24 5.9 6.3 0.7 Mankato, Minn........... 127 18 6.5 1,8,9 4.7 2 6.7 1.8 
River. St. River. 
Bismarck, N. Dak......... 1,309 4 1.8 | 19, 26,27 0.3 5 1.0 1.5 Stillwater, Minn. ('*)..... 23 ll 8.7 1-3 7.7 17,18 8.2 1.0 
Pierre, 5. Dak.. ssocooel nae 4 14 1 —1,9 20 —0.2 3.3 Red Cedar River. 
Sioux City, Iowa.......... 784 17 7.7 1 4.0 2 59 | 8.7. Cedar Rapids, Iowa... 77 14 4.1 30 34 10,24 3.6 0.7 























November, 1906. 


Stations. 


Des Moines River. 
Des Moines, lowa . 
Lilinois River. 
La Salle, Ill . 
Peoria, ill. . 
Clarion “River. 


Cieaiom, FM, «ccccsccccese. 
Conema' 


ugh River. 


Johnstown, Pa...... ..... 


Allegheny River 


MEN, BD ccccccsuncceces 
Franklin, Pa ............-- 


Parker, Pa.. 


Freeport, Pa. weeseseesetes: 


Springdale, Pa... 
Cheat River. 
Rowlesburg, W. Va. 


Youghiogheny River. 


Confluence, Pa.. 
West Newton, Pa... 


Monon. ahela River. 
Weston, W. Va............ 
Fairmont, W. Va.......... 
Greensboro, Pa........... 
Gk Wisanseccsccns 


Beaver River. 
Ellwood Junction, Pa. . 
Muskingum River. 


Zanesville, Ohio.......... 
Beverly, Ohio.........-.... 


Little Kanawha River. 
Glenville, W. Va 
Creston, W. Va.. 


New-Great sous ha Rive er. 


Radford 

Hinton, we Va 

Charleston, W. Va.. 
Scioto River. 

Columbus, Ohio ..... 


Licking River. sag 


Falmouth, Ky. . 
Miami River. 
Dayton, Ohio.. 
Kentucky River. 
Jackson, Ky........-. 
Beattyville. ‘y 
High yy < y 
Frankfort, Ky 
Wabash River. 
Mount Carmel, Ill..... 
Cumberland River. 
Burnside, Ky. ... 


Celina, eo eset a5 


Carthage, Tenn... 


Nashville, an vata 
Clarksville, Tenn.......... 


Powell River. 
Tazewell, Tenn. . 
Clinch River. 


rs Ferry, Va........... 
eee 
South Fork Holston River. 


Bluff City, Tenn. ....... 
Holston River. 
a Tenn.. 
Frene <¥-0 River. 
Asheville, N.C.. 


Little ae River. 
McGhee, Tenn.. ‘ 


Hiwassee River. 


Charleston, Tenn 
Tennessee River. 


Knoxville, Tenn...... .... 


Loudon, Tenn...... 


Kingston, Tenn... aaieins tad 
Chattanooga, Tenn......... 


Bridgeport, Ala .. 


Guntersville, Ala.... ..... 


Ohio River 
Pittsburg, Pa.. 
Davis Island Dam, Pa.. 
Beaver Dam, Pa 


Wheeling, W. Va......... - 


Parkersburg, W.Va 


Point Pleasant, W. Va..... 
Huntington, W. Va....... 


Catlettsbu urg, Ky.. 
Daeg Ohio. 
Maysville 
Cincinnati, a 
Madison, Ind .. 
Louisville, Ky .. 
Evansville, Ind.. 
Mount Vernon, ind . 
Paducah, Ky... 


Cairo, RE 


Bt. Francis River. 
Marked Tree, Ark.. 
Neosho River. 

Neosho Rapids, Kans 


73——_T7 


mouth of 


Distance to 
river. 


161 
119 
81 
10 


70 
20 
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383 
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44 
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Lowest water. 


Date. 


23-26 


10-12 
10,11 
2 
17,18 
5-17 
17 
9,10 


9-11 
10-14 


12, 14, 15 


Mean stage. 
Monthly 
range. 
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Stations. 


Neosho River—Cont’d. 


See 


Oswego, Kans..........-- 


Fort Gibson, Ind. T....... 


Canadian River. 
Calvin, Ind, T...... 
Black River. 
Blackrock, Ark........... 
ite River. 
Calicorock, Ark .......... 
Batesville, Ark........... 
Newport, Ark............. 
Clarendon, Ark. ........... 
Arkansas River. 
Wichita, Kans............ 
WW, BOE ers cae ceca se 


Webbers Falls, Ind. T. ... 


Fort Smith, Ark.......... 
Dardanelle, Ark......... 
Little Rock, Ark........ 
Fame BOG, BOR ci sicccses 
Yazoo River. 
Greenwood, Miss ........ 
Yazoo City, Miss.......... 
Ouachita River. 
Eee 


Denison, Tex....... 
Arthur City, Tex 
Fulton, Ark........... 
Shreveport, La...... 
Alexandria, La............ 
Mississuppi River 
Fort Ripley, Minn. 
St. Paul, Minn... 
Red Wing, Minn (*).. reuse 
Reeds Landing, Minn..... 
La Crosse, Wis. . eas 
Prairie du C hien, Wis. . 
Dubuque, Iowa . oer 
Clinton, Iowa ........... 
Leciaire, Iowa .... ...... 


Davenport, Iowa........... 


Muscatine, lowa .......... 


OT ee 
OGM, BOWS 6 occccccccce 


Warsaw, Il. 


Hannibal Sep eS: 


Grafton, Og P en cic Sends 


Oe TD iin sing cocker 
Chester, eek itagt irk iia gil 


a eer 
Memphis, Tenn ........... 
ON, Md vasene.s. sacs 
Arkansas City, Ark........ 
Greenville, Miss........... 
Vicksburg, Miss........... 


Natchez, Miss.............. 


Baton Rouge, La........... 
Donaldsonville, La ........ 
New Orleans, La........... 
Atchafalaya River. 
Simmesport, La........... 
ee 
Morgan City, La........... 
Grand River. 
Grand Rapids, Mich....... 
Sandusky River. 
PR, GD vee hiv nasa cacs 
Penobscot River. 
pay te Me. ( 
West Enfield, Me 
Kennebec River, 
Wes MEN he kcsnecwiesen 
Merrimac Rive r. 
Franklin Junction, N. H.. 
Manchester. N. H - 
Connecticut River. 
Wells River, Vt. (6)... .... 
Whiteriver Junction, Vt... 
Bellows Falls, Vt...... ; 
Holyoke, Mass ...... oes 
Hartford, Conn..... cxten 
Housatonic River. 
Gaylordsville, Conn...... 
Mohawk River. 
Utica, N. J 
Tribeshill, ae akinces 
meme ag N | ar 
Hudson River. 
Glens ~ a ere 
. > ee 
Albany, N. Y. 
Pompton "River. 
Pompton Plains, N. J. 
Passaic River. 
Chatham, N.J. 
Lehigh River. 
Mauch Chunk, Pa..... 
Schuylkill River. 
Reading, Pa 


mouth of 


river. 
Flood stage 


Distance to 


TABLE VI.—Heights of rivers referred to zeros of gages—Continued. 
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Stations. 


Delaware River. 


Hancock (E. Branch),N. Y. 


Hancock (W. Branch),N.Y 
Port Jervis. N. Y 


Phillipsburg, N.J.......... 


Trenton, N. 
North Branch 
Binghamton, N. 
Towanda, Pa. 


Wilkes-Barre, Tiscseness 
West Branch ‘Susquehanna. 
BOMGVG, FRe ooccccscc-ccess 
Williamsport, Pa.......... 


Juniata River. 
Huntingdon, Pa. 
Ss hanna River. 


Harrisburg, Pa..... 
ndoah R 


Potomac River. 
Cumberland, Md.......... 
Harpers aoe W. Va..... 


James 


Suchanan, Va............-. 
Lynchburg, Va..... ...... 


mee 


Colum bi 
Richmond, 
Dan River. 
Danville, Va , sa 
Staunton River. 


Clarksville, ab 
Weldon, N. 


Tarboro, N 


Greenville, x. Cc. Pe Pele 


Haw River. 


Fayetteville, N.C. 
ey River. 


Conway, 8. 
"bee River. 


|S err 


Smiths ‘wills, a 
Lynch Cheuk: 
ear 7 = 
Black River. 
Kingstree, 5. C.. 


Catawba- Wateree "River. x 


Mount tay Bho Gocceces 


Catawba, ¢ pee soeceoue 


Camden a siete 
road River. 
Blairs, 8. C 


Santee River. 
Rimini, 8. C. 
St. Stephens, 8. C.. 

Edisto River. 


Wiiate. G:C. ......+.0-000. 
Broad 


River. 
Carlton, Ga.. 
Savan 


Augusta, Ga.............. 
Oconee 


River. 
Milledgeville,Ga.......... 


SK Ui nns cee0 co nvcece 
Coguipes River. 
Macon 


Abberltio < NO Ragar a 


Flint River. 


Woodbury, Ga............. 
Montezuma, Ga........... 
BRE pp 0c cc cecccnees 


Bainbridge, Ga. . 


Par iver ye 


uda River. a oe 

PRIOR, Th Ge cesecs ccccesess 

Chappels, 8. C.............- 
River 


Columbia, 8 C............ 


mah River. 
Calhoun Falls, 8. C...... , 


Distance to 
mouth of 
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e828 2 
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149 
51 
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79 
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152 
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MONTHLY WEATHER REVIEW. November, 1906 
TABLE VI.— Heights of rivers referred to zeros of gages—Continued. 
Lowest wate - ss § Highest wate Lo gi- 
w Ww ° aa w ° A to = 
est water. é | z¢ ea. 2§ g ater. west water. Par 
> es Stations. sss “ “7 
| a |S $e= 33 aes 
Date. Height.| Date. a = s = = Height., Date. Height. Date. = = 
| 
Feet. Feet. Feet. Chattahoochee River. | Miles. Feet. Feet. Feet. Feet. Feet. 
19 3.3 $911,152 49 og Oakdale, Ga .............. | 30 18 6.0 19 3.5 89 44 25 
=~") eee : West Point, Ga............ | 239 20 5.6 21 3.3 11-14 3.7 2.3 
19 3.1 11,17 4.0 [ie §. ear 90 40 4.5 20, 22 2.2 14 3.3 2.3 
20 0.8 16,02 | 21.8) O12 |) Alma, Ble... ccccccccccees 30 25 14.1 20, 21 5.1 14 7.2 9.0 
21 1.8 11,12 3.0 4.1 Coosa River. | 
22 4.2 1,2 2.1 FS eas 266 30 23.6 20 1.6 10-17 6.9 22.0 
Gadsden, Ala.............. 162 22 19.8 2| 24 11-14) 7.6 17.4 
20 2.2 11) &32 46. Lock No. 4, Ala... scien | 17 14.9 22,28 1.9 13,14 6.0 130 r r 
22 1.6 12 2.7 3.5 Wetumpka, Ala. esee 12 45 24.8 22 4.9 14 (11.4 ig 9 
21 3.9 | 5.7) «5.5 lapoosa River. 
Miletead, Als.............- 42 35 17.0 20 2.7 7-14 4.6 14.3 
23 10 10-16 1.7 22 Alabama River. 
23 1.6 10,18 24 2.4 Montgomery, Ala.. nia 323 35 11.3 22, 23 29 14° 8.8 18.4 
§ 3.5-18.2 eee 246 35 23. 3 24 3.4 14 9.9 lo. 9 
1, 2, 20,21 3.0 |) “bo-g9'¢) 3-9 0.2 Black Warrior River. 
_ae 3 Tuscaloosa, Ala........... 9 43 19.1 21 5.6 12-14) 8.0 13.5 ' ° 
22-24 1.9 13,14 2.7 2.3 Tombigbee River. 
Columbus, Miss .......... 316 33 7.0 23 | — 2.3 15-17 0.6 9.3 ' 
1-30 — 0.5 1-30 —0.5 li. ar 246 42 10.3 24 0.5 13, 14 3.5 98 
Demopolis, Ala. .......... 168 35 16.3 24 0.5 14,15 49 15.8 
21-25 29 29,30 3.5 1.1 Leaf River. 
22 0.7 18 1.9 5.3 ) Hattiesburg, Miss ......... 60 20 1.2 21 2.8 8, 9,13 3. 3 1.4 i 
Chickasawhay River. 
21 2.7 10,11,15-18 3.5 4.7) Enterprise, Miss ......... 144 18 6.9 21 1.4 12-14 2.3 5.5 
21 1.0 17,18 2.2 6.3 || Shubuta, Miss ............. 106 25 3.4 1-3 2.8 13-30 3.0 0.6 ' 
21 4.1 10 6.2 &$.6 Pascagoula River. 
22 0.3 11,18, 25 1,2 5.5 Merrill, Miss. niniaabes 78 20 5.5 25, 26 2.6 14 3.6 2.9 
Pearl River. 
20 — 0.1 8-10 0.2 2.6 || Jackoom, Mies... 2.2.2.0... 242 20 3.8 26, 27 1.8 17 2.6 2.0 
Columbia, Miss............ 110 14 5.5 1 4.0 1 4.5 1.5 
20 5.2 911,15,27 6.1 9.5 Sabine River. 
Logansport, La............ 315 25 4.5 30 2.2 173.3 2.3 
22 0.2 18-15,29,30 0.8 22 Neches River. | 
22 10.7 2 11.6 9.4 || Rockland, Tex............ 105 20 2.0 1-3 0 15-30 «0.7 2.0 
leeeuee - * ~~ tne 18 10 1.7 20 0.6 28, 29 1 1 
18 2.4 2; 2.0 1.4) Trinity River. 
20, 21 3.5 27-30 4.2 1.7 || Dallas, Tex.. sbenenoh Je 25 6.4 27 4.1 12-18 | 4.6 2.3 
| Long Lake, manana 211 35 14.2 20 3.2 20; 49 11.0 
18 8.2 4,5,30' 8&3 0.3 Riverside a 112 40 4.5 20 0.6 22,23 1.2 3.9 
*  y_peteaegpers 20 «25 5.5 1-3 3.9 22/ 47/ 16 
16 3.0 30 3.7 1.8 River. 
Kopperl, a eres a 21 1.2 2,3 0.2 7-23 | 0.4 1.0 
1 1.4 28,29 2.5 2.2 || Waco, é eevee 285 24 3.9 1 3.1 23 3.5 0.8 
Valley Junction, ‘Tex...... 215 40 4.7 13, 29 1.0 7/ 29 3.7 
23 29 13,14 45 14.5 — i Me veeccseees 140 40 0.3 1 1.6 22-27 —0.9 1.9 
1 5.5 17-19 8.1 7.8 , Tex. ‘séceun 61 39 4.3 1-5 3.2 22-30 3.7 1.1 
"Colorado River. 
1 3.2 29,30 43 3.4 | Ballinger, Tex.. ee 489 21 1.4 1-7 1.2 19-30 1.3 0.2 
Austin, Tex.. iin epeieli 214 18 1.8 1-3, 26 0.9  14,15,18 1.3 0.9 
1 5.0 15,19-24 6.0 4.0) ¢ ‘olumbus, Tex.. ° — 98 24 7.5 1,2 6.9 17,30 7.2 06 
Guadalupe | River. 
20 1.8 9-15 | 28) 7.6 || Gomsales, Tex... ......... 112 22 0.5 1-4, 10 0.3 14-20,23,24 0.4 0.2 
21 2.4 9,10 3.2 5.5 || Victoria, Tex ............. 53 16 1.6 30 0.8 6 1,1 0.8 
21 7.1 19 91 14,4 Red River of the North. 
Moorhead, Minn. (*5)...... 284 26 11.0 30 8.8 22. (10.0 2.2 
17 1.0 3; 1.7 1.5 Kootenai River. 
Bonners yn! Idaho. (?). 123 24 8.9 16 1.4 5-9 2.8 7.5 
0-238 «80 «(6,11 3.6 1.0 Pend d’ Oreille River. 
16, 22 1.9 15 3.1 2.1 | Newport, Wash. suseene 86 14 3.1 23 —1.2 1 11 4.3 
Snake River. 
21 0.8 11 1.3 1.6 | Lewiston, Idaho .......... 144 24 10. 6 15 0.9 6,7 3.1 9.7 
Riparia, Wash............. 67 30 11.0 16 1.9 8,9 4.3 9.1 
23, 24 7.0 15 9.3 4.3 Columbia River. 
1 6.2 14-17 7.6 3.4 Wenatchee, Wash ......... 473 40 11,0 15 7.5 7 8.6 3.5 
Umatilla, Oreg............. 270 25 11.3 17 2.9 9 6&1 8.4 
21-27 2.0 6 28 41.4 | The Dalles, te River: enicentee 166 40 16.5 18 3.5 -5 7.2 13.0 
Willamette 
19,20 25 4142830 26 0.6 Albany, Oreg. . sce 1) OO) 28 17 2 1,4 9 114 
SN, GUE sccccccceescess 4 20 15.1 16 0.3 2-4 6.7 14.8 
19 27 16,17,30 3.3 5.2 Portland, Oreg............ 12 15 16.0 18 1 7 7.9 12.9 | 
20 8.8 ,. 8 97 5&2 Sacramento River. 1,2,12- 
Kennett, Cal ........... 259 23 3.0 5 0.0 <15,18-20 0.3 3.0 
22 2.1 2% 3.2 2.6 ‘ 57-20 '§ 
22 0.2 8,4,29 1.1 2.6 Red Bluff, Cal.. aes 201 23 3.5 5 0.3 ,2,26 0.8 3.2 
Colusa, Cal. at tote 157 25 5.9 6 3.1 12 3.8 2.8 
19 2.7 11 33 2.8 Knights Landing, ( Cal... 908 |..20.- 6.3 7 3.0 i-4 3.9 3.3 
24 2.6 4,15 3.5 3.0 Seernenee. ee tua’ 64 25 10.3 7 7.0 1 8.0 3.3 } 
Rio Vista, Cal..... om 26 12 6.6 4 1.6 % 3.8 5.0 ’ 
19 0.5 914 0.9 19 
22 2.7 810 40 3.9 San Joaquin River. 
23 1.5 ek Me fA IE ME gn censcxcsccele cess, eetcan 0.5 6 — 0.2 28-31 «= 0. 1 0.7 
24 3.7 13-16 44 1.9 | Lathrop, Cal .......ce.eee. 49 15 2.0 8,9 1.1 3,4 5 0.9 


Figures indicate flumber of days frozen. (*) 5 days missing. 








November, 1906. 


Honolulu, T. H., latitude 21° 19 north, longitude 157° 52’ west; barometer above sea, 38 feet; gravity correction, —0.057 inch, 


Pressure.* Air temperature. Moisture. Wind. 
8 a. m. 8p. m. 8 a. m. 8 p. m. 
Day. é 

g | © b> om r=] .* =} . 

= = == z= & = & = 

a a dijgia)|& , | 82, | BE 3 3 2 3 

; aiel/a/\/e/8/3 (seis is8| &€ 3) € 18 

re) ma an an = = = ae i “a a > a > 

i, 30.06 30.01 75.5 77.0 81 68 69.0 72 68.0 63 oe. 16 e. i 
2.. 30.00 29.99 77.0 77.0 81 72 «69.5 69 69.0 67 ne. 13° one 12 
Z.. 29. 98 29.97 77.0 75.8 80 71 «69.5 69 68.6 69 ne. 6 ne. 12 
Gee 29. 98 29.97 78.0 75.1 S4 71 = =69.0 63 72.0 86 one 1 n. 3 
Serer 29. 97 29.92 76.5 74.5 78 70 «69.0 68 71.0 84 ne lin 4 
6 .cccc--------| 29.90) 29.87 | 76.0 | 74.0 81 67 68.0 66 70.0 82 ne. 1 n. 3 
ere a | 29.89 76.0 75.0 79; 69 69.0 70 «69.8 77 | ne 2°) ne, 4 
8 29.96 29.99 76.0 75.0 81 | 70) 68.5 68 69.5 76 | ne 2) ne. 3 
ES 30.04 77.0 75.5 &3 72 68.3 64 72.0 $4 | w. 2 ne. 9 
7a 30. 05 30.02 78.4 77.0 8&3 73 «670.0 66 72.0 79 | ne. 8 ie 8 
er a 30.07 80.0 77.0 84 73 «470.5 62 71.5 77 | ne 2 ie. 8 
arr 30.08 77.5 76.3 82 71 69.5 67 70.0 73 | mn. 3 ne. 5 
eiguctanbans 30.07 30.04 78.5 77.0 83 73 «69.0 62 68.0 63 | ne. 5 ne. 9 
14 ....2-2------| 90.04) 29.99 | 78.0 | 76.0 82 72 69.5 65 69.0 70 ne, 6 ne. 6 
ivecitecenass) ae 29.95 77.0 74.0 81 71 + 70.0 71 «69.0 78 ne. 12 ne. 10 
latices re eewee 29.93 29.97 72.4 73.0 81 70 «67.0 75 «669.0 82. ne. 6 e. 4 
eer 30.02 30,01 79.2 77.0 83 73 «71.2 68 73.0 83 oe. 2) ne, 1 
Dostietéesacae 30.00 29.96 77.4 76.5 82 74 69.2 66 72.0 80 «ne. 5 e 12 
aa 29.97 78.0 77.0 82 68 69.2 64 69.0 67 ne. 6 se, 14 
DD .cccccccsvccee) BWW) 2.96 | HO) 74.0 81 72 69.0 63 69.0 78 «ne, 5 ne. 6 
@1.............-, 2.95 | 29.95 | 76.3 74.0 81 70 «469.8 72 70.0 82 ne. 3) on. 4 
Dibeencessocses 29. 95 29.94 75.0 75.0 80 72 | 70.5 80 70.0 78 ne. 7 ne, 15 
eee 29.96 29.938 75.0) 73.5 80 69 69.0 74 «68.5 78 ne. 12 | ne. 9 
SS 29. 94 29.93 71.0 70.0 76 67 68.0 86 68.0 9 «ne. 12 ne. 10 
tkcextescesse| Gee 29.96 72.0 71.0 79 65 66.5 75 «467.0 81 n. 6 n. 2 
ee a 29.87 73.0 72.0 75 64 68.0 78 68.0 82 n. 4 ne, 15 
Di acscvcccessssl SAS! DMB TS! Ms 79 68 68.0 82 70.0 78 on. 2i\« 5 
Diinesséstnies 29. 86 29.87 74.0 71.0 76 68 | 70.0 82 68.0 86 ose, 4/ e. 6 
DPAdscanevanne« 29.909 29.88 70.5 67.0 74 65 «669.0 93 65.0 90 on 3 se. 4 
Eetaécbdctvecss Gear 29.85 72.0 72.0 78 65 | 67.5 79 «69.0 86 nN. n, 5 
Mean... 29.970 29.957 75.8 74.5 80.3 69.8 69.0 71.3 69.5 78.3 ne. 5.4 ne. 7.4 


Observations are made at 8 a. m. and 8 p. m., local standard time, which is that of 157° 30’ west, and is 5° and 


reduced to sea level and standard gravity. 


RAINFALL IN JAMAIOA. 

Thru the kindness of Dr. H. H. Cousins, chemist to the 
government of Jamaica and now in charge of the meteorological 
service of that island, we have received the following table. 

The rainfall for November was therefore very near the 
average for the whole island. The greatest fall, 30.83 inches, 


occurred at Castleton Gardens, in the northeastern division; 
while the least, 0.89 inches, fell at Bull Bay in the southern 


division. 


MONTHLY WEATHER REVIEW. 


Precipita- 
tion. 
8a. m 
“ S 
dja 3 3 
¢iais E 
oo ea) < i] a 
0.03 0.02 9 N. e. 
. 2 T 7|Cu e. 
§ 1 Avs 0 
0.00 0.09 9 6 Cu e 
5 Ci 0 
0.00 | 0.00 ?few. Cu 0 
0.00 0.00 8 Ci-s 0 
0.00 0.00 few. Cu e. 
0.00 0.00 few Cu e. 
0.00 0.00 0 0 0 
0.00 0.04 few. Cu. e 
0.00 0.00 3) Cu, e 
' 0.00 0.00 3} Cu. e 
0.00 0.00 | few. Cu. e 
, §Sfew. A.-s 0 
0.00 0.00 + 2) Cu. . 
0.00 =T. 6 Cu © 
0.07. T. 4, Cu e 
0.03 0.07 10 ‘5S. 
0.00 0.00 few. Cu, 0 
0.00) =«6T. 5 | Cu. e 
T. 7. 1 | Cu. e 
0.01 0.01 few. Cu. e 
0.03 0.00 4 Cu. e, 
§ 5 Ca e. 
T. 0.608 ? 3 .N: é. 
0.46 0.14 6 Cu, e. 
0.04 0,26 6/|N. e. 
0.00 0.00 few. Cu 0 
‘ 3 A.-s. se 
00 02% 5 3 a 
0.00 0.00 few. Cu, 0 
3 6 A.-s. 0 
0.00 | 2.00 ; sla A 
1.41 0.74 10 8 sw, 
0.01 0.00 3) Ci.-eu, se 
2.09 3.60 4.2 Cu é 


30™ slower than 75th meridian time. 


applied. 


Sewn om 


Clouds. 


Amount. 


noe 


?few. 


~~ 


Ccnonau- 


8 p. m. 


Kind, 


Cu, 
Cu. 


Cu. 


0 
Cu, 


S.-cu, 


0 
Cu. 


Direction. 


November, 196. 


*Pressure values are 


Comparative table of rainfall. 


[Based upon the average stations only.] 


NOVEMBER, 1906. 


Relative Number of 


Divisions. area. stations. 
Per cent. 
Northeastern division ................... 25 23 
IN CIN ince’ ng 94 0008 e-08 5000 de 22 48 
West-central division .................. 26 22 
Gouthorm Givighem .....060cccccsseccesees 27 34 
 ., dnnitetiundnckitnnddenanasanees 100 


ee — 


| 


Rain fall. 
1906. Average. 
Inches. Jue hes. 
12. 97 13. 39 
5. 59 6. 12 
6.77 5. 51 
5. 05 4.34 
7. 60 7.34 





